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Actpohomckm flyp6wH je ochobhm arapoHOMCKn 
MHCTpyMeHT. Oh HaM OMoryhaBa fla onaacaMO 3Bnje3fle 
c/ra6wjer cjaja vum cnranje fleTa/Be Ha ohjeKTHMa npo- 
MaTpaaa Hero ihto to mtokcmo to/imm okom. DiaBHH 
flwje/iOBM cBaKor acTpoHOMCKor nyp6nHa cy ohjeKTHB m 
OK y/iap. 06jeKTMB caKynma CBjerao He6ecKMX ohjeKaTa 
m CTBapa H>MX0By c/iMKy y cBojoj aaiara. Oxy/iap noBe- 
haBa OBy c/iwKy m OMoryhaBa rneHO raeflaibe. 

O o 6 jeKTMBy acTpoHOMCKor Hyp 6 nHa obmcm KBa- 
HMTeTa c/iMKe Kojy acTp ohomckm nyphnH onaje, na ce 
CTora acTpoHOMCKM flyp 6 wHM onMcyjy KapaKTepMCTH- 
xaMa CBojMx o6jeKTMBa m to h>mxobmm npenraiKOM 
m araacHOM ^a/bMHOM. HecTO nyTa ce yMjecTO acnaare 
fla/bMHe flaje / 6 poj ohjeKTMBa. / 6 poj je ohhoc acnaore 
fla/bMHe m upeMHMKa o6jeKTMBa (f = F/ D ). 

YMjecTO / 6poja Bp/io necra ce iinme F/f 6poj. 
Ha npMMjep 3a o6jeKTMB upeMHMKa 80 mm m acnaare 
fla/bMHe 1200 mm j ef6poj = 1200/80 = 15 vum, nwcaHO 
Ha rtpyrw HanwH F/15. 

npeMa rany ohjeKTHBa acTpoHOMCKM flyphnHM 
ce flwje/ie Ha rpM maBHa rana: petppaxmope, peifine- 
xmope m Mjetuoeume ( xamaduonmumce ). Peij/paKTop je 
acTpoHOMCKM flypOnH KOfl Kojer je oOjeKTMB HanpaB/beH 
ofl jeflHor vum BMine coHMBa. Kofl pecjiaeKTopa je 
oOjeKTMB oraena/io, a c/ioaceHM vum KaTaflMonTHHKH 
acTpoHOMCKM Ayp6wHM MMajy oOjeKTMBe Kojw cy Ha- 
iipaB/beHM on KOM6wHaij,Mje coMMBa m oraefla/ia. 

OcHOBHa m HajBaacHnja (j)yHKii,nja acTpoHOMCKnx 
HyphnHa je fla caxyn/ba CBjerao. Bnme caKyn/beHor 
CBjeraa 3 h an n fla heMO Mohn onaacaTM ohjerae caa6wjer 
cjaja, na je jacHo fla je Behw ohjeKTMB 6oibu ofl Mamer jep 
MMa Behy noBpmMHy. Y3MeMO tim fla je npenHMK 3jeHwu,e 
ZByflCKor oxa npMBMKHyTor Ha TaMy oko 7 mm (y CTBa- 
Phoctm je oh pa37iMHMT ofl HOBjeKa flo MOBjexa, a rm ce 
xpehe y rpaHMiflaMa ofl oko 6 ho 8 oko mm ocmm koh 
CTapnjMX oco6a koh Kojnx Moace 6 mtm m Mamw) oHfla 
oOjeKTMB iipeMHMKa D MM/iMMeiapa caKyiuba oho/ihko 
nyTa Bimie CBjeraa ko/imko My je nyTa noBpmMHa Beha 
oh noBpmMHe 3jeHnpe hito /iaKO M3panyHaMo: npn 
MeMy upeMHMK oOjeKTHBa (D) MopaMO yBpcTMTM y 
MujiMMeTpMMa. OBaj ce ohhoc Ha3MBa cBjeraoara CHara 
re/iecKoiia S 1 . 

noKymajMo cafla oflpeflMTM ko/imko c/ia6e 3Bnje- 


Be/mKor KaTaflMonTMHK 


Sffio 

mm w b) Be/iM.w. 

Ka o 6 jeKTMBa 200 : 

a) S = (30/7) = 18 
6) S = (80/7) = 131 

b) S = (200/7) = 816 


^4 \ e 


3 He heMO moBm npoMaTpaTM hckmm ny p6mhom. Ako 
oOjeKTMB Hamer acTpoHOMCKor flyp6nHa caKynma S 
nyTa BMme CBjeraa oh ro/ior oKa, OHna heMO ca acTpo- 
homckmm HyphMHOM Mohn BMHjeTM 3BMje3 ne s nyTa 
TaMHMje. Ako ce cjernMO na npocTMM okom MoaceMO 
ona3MTM 3Bnje3fle oko 6 3Bnje3flaHe Benvmvme, m na je 
CKa/ia 3Bnje3HaHMx Be/iMMMHa T3B. /iorapmaMCKa cKa/ia 
(mTo 3HaMM na pa3/iMKa cjaja M3paaceHa y 3Bnje3HaHMM 
Be/iMHMHaMa /iorapnTaM oHHOca cjajeBa) OHna HaKOH 
Ma/io MaTeMaTMKe HO/ia3MMo ho c/mjenehe (j>opMy/ie: 

m g =6 + 2,5xlog(S) 

OBHje rpe6a HanoMeHyTM na ce y craapHOCTM rpa- 
HMHHa 3BMje3HaHa bc/immm Ha HOCTnace caMO y TaMHMM, 
BenpwM HohnMa 6e3 MjecenMHe m to npn bc/mkhm noBe 
han>MMa 2 . Y Haj6o/bMM yBjeTMMa Moryhe je ona3MTM 
3Bnje3He n 3a oko 1 3Bje3HaHy Benvmvmy raMHMje oh 
B pnjeHHOCTM Kojy npeHBMt)a OBa c|/opMy/ia. Ty CBaKaKO 
Be/iMKy y/iory nrpajy m oirrMMKa KBa/mTeTa o6jeKTMBa 
m KapaKiepMciMKe upoMarpaMeBor OKa. 

Ybpctmmo im y (j/opMy/iy 3a rpaHMMHy 3Bje3HaHy 
Be/iMHMHy yMjecTO CBjeraocHe jannHe acTpoHOMCKor 
HyphnHa fSJ M3pa3 Kojn je noBe3yje ca npenHMKOM 
ohjeKTHBa, ho6mt heMO npyra o6/imk c|/opMy/ie 3a rpa- 
HMHHy 3Bje3flaHy Benvmvmy Kojn ce necTO HaBOfln y 
/iMTeparypn: 

m ? = 6 + 5xlog (D/7) = 1,8 + 5xlog(D) 

flpyra Ba>KHa 4>y HK P M ja acTpoHOMCKor nyphMHa 
je noBehame. noBehaBajyhM c/iMKy HehecKMx o6jeKara, 
acTpoHOMCKM HyphnH OMoryhaBa HaM na Ha HehecKMM 
ohjeKTMMa yoMMMO cnranje nera/be m/im na pa3/iyMMMO 
6/iMCKMje HsojHe 3Bnje3He Hero mra 6 mcmo to Moran 
ro/iMM okom. noBehame acTpoHOMCKor nyphMHa (P) 
/iaKO M3pany HaMO TaKO na acnacHy na/BMHy ohjeKTMBa 
fFj noHMje/iMMO ca acnacHOM na/bMHOM oKy/iapa (f): 

P = Flf 

noBehame ce He Moace MMjemaTM y npoM3BO/bHMM 
rpaHMiiaMa. Ako je noBehame npeMa/io, no/ia3M ho ry- 
6nTKa CBjeraa na acTpoHOMCKM nyphMH H Mje nohpo 

2 IIpMMjep: Hahn rpaHMMHy 3BHje3naHy Be/iMMMHy 3a npnje cnoMe- 
H f20(f CT ^° H ° MCKe n 7P° MHe n P elIHMKa oojeKTMBa o/i a) 30, 6) 80 m 

a) m = 6 + 2,5xlog(18) = 9,2 
6) m S = 6 + 2,5xlog(131) = 11,3 

b) m® = 6 + 2,5xlog(816) = 13,3 


MCKopnniTeH. Ako naK npeTjepaMO ca noBehameM 
Ao6mt heMO TaMHe, pa3BOflH>eHe c/rnKe 6e3 Aera/ba, a 
MCTaKHyT heMO CBe HecaBpmeHOCTM onTMKe m TMTpame 
aTMOccjjepe. rpaHMije y KojMMa ce mo>kc KpeTaTM noBe- 
haH>e OBMce o npeHHMKy ohjeKTMBa acTpoHOMCKor Ayp- 
6MHa, H>eroBOM TMny m KBa/m reTM. CpehoM y HajBeheM 
6pojy c/iynajeBa ohjeKTMB je 3aAOBon>aBajyhe KBa/mreTe 
TaKo fla KBa/iMTery c/iwKe orpaHMnaBajy caMo 3aKOHM 
onTMKe (flMtjjpaKijMja) m TMTpan>e aiMoccjjepe. 

IloBehabba ce yonniTeHO flwje/ie Ha Mana, cpeflma m 
Be/iMKa. Mana noBehan>a flajy CBMjerae c/niKe m Be/iMKa 
BMflHa no/ba m Kopwcre ce 3a Tpa>KeH>e o6jeKara Ha 
He6y, npoMarpabbe KOMeTa, Mannma m cn. Koa obmx 
noBehabba TMTpaH>e 3paxa He yinne Ha KBa/iMiery 
CTiMKe. CpeAH>a noBehabba Kopwcre ce 3a npoMaTpame 
Mjecepa m iinaHeia, ^bojhmx 3Bnje3fla, Marani^a Mannx 
AMMeH3Mja MTfl. C/iMKa je koa obmx noBehabba TaMHMja, 
a bmaho no/be Mabbe. Tw i pabbe 3paxa npMMjeTHo je caMo 
Ka« je M3pa3MTO bc/imko. Be/iMKa noBehabba KopMCTe ce 
yraaBHOM 3a npoMaipabbe Mjeceija, n/iaHexa m 6/imckmx 
ABojHMx 3BMje3fla, axo je aTM0C(f>epa MMpHa. Koa obmx 
noBehabba bmaho no/be je Mano, c/iMKa je TaMHa m ja- 
ko ocje i/bMBa Ha i bn pabbe 3paKa. rpaHMije M3Met)y no- 
jeAMHMx BpcTa noBehaH>a HMcy CTporo nocxaB/beHe 
a/ibi ce Mory onipnnnKe oflpeflMTM c/injeAehnM (f>opMy- 
aaMa: 

• npeMa/ia noBehaH>a P min = D(mm)/7 

• Mana noBehabba P n = D(mm)/5 

• cpeAbta noBehabba P s = D(mm)/3 

• Be/iMKa noBehabba P v = D(mm) 

• npeBe/iMKa, HeKopwcHa, noBehaiba P max = 5xD(mm) 

D je npenHMK ohjeKTMBa acTpoHOMCKor Ayp6nHa y 
mm, P min je HajMame kopmcho noBehame xoje ce Mo>Ke 

KOpMCTMTMHa TOM MHCTpyMCHTy, P^ T3B. HOpMa/IHO 
noBehabbe koa Kojer je cnwKa onipnnnKe jeflHaKo cbm- 
jeraa Kao m KaA je ohjeKT rneflaH npocTMM okom, P s je 
cpeAbbe noBehabbe, P v je noBehame Koje OMoryhaBa noT- 
nyHO MCKopmubebbe pa3/iynHe Mohn acTpoHOMCKor 
Ayp6tiHa m P max je HajBehe KopncHO noBehame 3 . 

PeijMMO jom Ha Kpajy hckohmko pnjenn o pa3/iy- 
HHoj Mohn acTpoHOMCKMx Ayp6nHa. 3aKOHM onTMKe 
orpaHMMaBajy ouiTpMHy CAMKe Koja ce MOMce nocTMfui 
ohjeKTMBOM OApet)eHor npenHMKa TaKo fla 3a onaJKame 
CMTHMjMx Ae'ia/ba MopaMO ynoTpMjehMTM ohjeKTMB 
Beher npcHHnKa. HajcMTHMjM Kymn pa3MaK (P) flBMje 
3BMje3Ae mctot cjaja, KojM ce jom MOMce pa3flBojnTM 
ohjeKTMBOM npeHHbiKa D mm ash je T3B. Dawes- obom 
cj)opMy/iOM: P (") = 120/D(mm) rflje je P KyTHM pa3MaK 
y nynHMM ceKyHflaMa aKO je D npcHHnK ohjeKTMBa y 
mm. Ako flBMje 3BMje3fle HMcy mctot cjaja, pa3MaK KojM 


3 IIpMMjep: OflpeflMTM KopMCHa noBehaiba 3a o6jeKTMBe acTpoHOMCKMx 
nyp6MHa npeMHMKa a) 30, 6) 80 m b) 200 mm: 

а) P min = 30/7 = 4x, P n = 30/5 = 6x, P s = 30/3 = lOx, P y = 30 = 30x, 
p Z = 2,5x30 = 75x 

б) PZ= 80/7 = llx, P n = 80/5 = 16x, P s = 80/3 = 27x, P y = 80 = 80x, 
P™ = 2,5 x 80 = 200x 

e) P"Z = 200/7 = 29x, P n = 200/5 = 40x, P s = 200/3 = 67x, P v = 200 = 
200x, P ^ = 2,5 x 200 = 500x 



C/iMKa 1 . reoMeTpi/ijcKe Bem/im/iHe Koji/iMa ce oniflcyje 
ccjjepHO omeflano 

ce jom MOMce pa3/iyHMTM pacTe ca pa3/inKOM y cjajy 
M3Met)y tmx ABMjy 3BMje3Aa. Pa3/iyHMBabbe 3a ohjeKTe 
Manor KOHTpacTa Hanp. Ae'ia/be n/iaHeia m ca. necTo 
nyTa mhoto je noniMje Hero mTO to OBa 4>opMyna 
npeflBM^a 4 . 

l/l3pafla orneflano 3a hbyTHOB pecJaneKTop 
- reoMeTpnja cc()epHor orneflana 

CcjbepHO orneflano je amo KyrnMHe nnoxe. Ilony- 
npenHMK 3aKpMB/beHOCTM (P) Te KyrnMHe nnoxe Ha- 
3MBa ce nonyiipeMHMK 3aKpnB/beHOCTM orneflana, a 
cpeflnmTe KyrnMHe nnoxe cpeflbim'ie 3aKpnB/beHOCTn 
orneflana (C). IlpeHHMK orneflana (D) m pyhHa fle6/bMHa 
orneflano (d) o 6 mhho ce M3pa>KaBajy y mm, a y emne- 
CKoj nMTepaTypn Bpno necro m y MHHMMa (1 mhm (") ~ 
25,4 mm). YflyhMHa orneflana (x) je pasnwKa pyhHe m 
cpeflMmme fle6/bMHe orneflana. OBaKBO ccjbepHO orne- 
flano cjbOKycnpa napanenHM CHon CBjeraa y CBojy MCMMcy 
(P). Yflan>eHocT ofl TjeMeHa orneflana (T) flo >km>kc (F) 
Ha3MBa ce >KM>KHa fla/biiHa orneflana (f). OHa je jeflHaKa 
iioaobmij,m nonynpenHMKa 3aKpnB/beHOCbn orneflana, 
flaxne/= P/2 . 

JeflHOCTaBHii c(|>epoMeTpi/i 

Yfly6fl>eH>e ccjbepHor orneflana MO>Ke ce MjepnTM 
Ha HeKonMKO HanMHa. Ilpo(|)ecMOHanHM on i MHapn y Ty 
CBpxy KopncTe pa3He BpcTe MHCTpyMeHaTa Kojn ce Ha- 
3MBajy c(|)epoMeTpM. 

Kofl BehnHe ccjbepoMe i apa yfly6n>eH>e ce oflpet)yje 
Kao pa3nMKa Hmabba MMKpoMeTapcKor saBpibba 
Kofl Mjepema ccjbepHe nnoxe m Mjepema pecjbepeHiHe 
paBHe nnoxe. Mm Kao pecjbepem Hy nnoxy mo>kcmo 
ynoTpMjehMTM 3aflH>y CTpaHy orneflana, y3 yBjeT fla cmo 
je na>K/bMBO M36pycMnM TaKo fla 6yfle paBHa. 

JeflHocTaBaH c(j)epoMeTap mo>kcmo M 3paflMTM m y 
KyhHoj paflMHOCTM ofl o 6 mne flamnMfle, flBa eKcepa m 
ohMMHor 3aBpTH>a. CKMpa obot MMKpoMeTpa npMKa3aHa 


4 IIpMMjep: onpenMTM pa 3 nyHHy Moh 3a o 6 jeKTMBe acTpoHOMCKMx 
Ayp 6 MHa npeiHMKa a) 30, 6 ) 80 m b) 200 mm: 
a) P = 120/30 = 4" 

6 )P= 120/80 = 1,5" 
e) P= 120/200 = 0,6" 


ACTPOHOMCKM TEJIECKOnM 


BacHOHa 




Oii/ixa 2. CcfiepoMeTap ca Hawi/iijoM 

je Ha (camijm 3). OBaj MMKpoMeTap Monte 6 mtm Aocra 
ronaH aico pyny 3a BnjaK m pynnu,e 3a eKcepe npo- 
6yuiMMO Ha CTOHoj 6yiiiMAMijM Kaxo 6 m 6n/ie noTnyHo 
OKOMMTe Ha Aaunj,Mij,y. 3a eKcepe 6yniMMO pynnije 
HeKOTiKo fleceTMHKM mm MaH>e oa npeHHUKa eiccepa, 
a 3a BnjaK 0,5 mm iviaxby oa npeHHnxa 3aBpTH>a. Ako 
ynoTpMje6MMO BnjaK M6 Kojn MMa xoa oa 1 mm, m Ha 
H>era MOHTMpaMO KaproHCKn amck ca ca Han,p'raHOM 
iiOAje/TOM Kpyra Ha 20 A M jeAOBa (n,pTnu,a CBaKMx 18 
mm), 3aoKpeT 3aBpTH>a 3a 1 noAjeny OAroBapaT he no- 
Maxy Bpxa 3aBpTH>a oa 0,05 mm. Bpx 3aBpTH>a TypnnjoM 
3anin ammo , npn neMy je aobotbho Aa oh 6yAe CMameH 
Ha npenHMK oa oko 1 mm, a mcto BpnjeAn m 3a BpxoBe 
excepa. flo6po je BpxoBe excepa m 3aBpTH>a 3ao6/mTM 
6pymeH>eM ca c|)mhmm hpycHMM nanMpoM Kaxo koa 
M jepema He 6 mcmo c/iynajHO 3anapa/in ctakao. BnjaK 
HaManceMO canyHOM m Ha cm Ay ra yBpTMMO y cpeAH>y 
pyny y ApeeHoj /ictbhiah. Ha OBaj HannH ao6mam cmo 
M aTMAy Koja HeMa 3a3opa na he Mjepeme 6 mtm TOHHMje. 
Kao iiOKa3MBan MO)KeMO y3 amck y /ieTBnu,y 3a6nTM 
Mann excep. Pa3MaK BpxoBa excepa OAahepeMO Taxo Aa 
je 3a 1 ao 2 cm Mamn oa npenHMKa oraeAaAa m ao6mt 
heMO iio/iynpeMHMK 3aKpMBA>eH0CTM orAeAa ao. Obmm 
jeAHOCTaBHMM ccjjepoMe rpoM Mjepn ce Taxo Aa ce 6e3 
npMTMCKa npMCAOHM y3 paBHy ccjiepHy nAOxy, na ce 
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C/iviKa 4. Kafl Hnje noTpehHa Benuxa npepii3HOCT 
MOweMO ynoTpi/ije6i/iTi/i hobmuB i/i paBHa/io i/i Ha Taj 
jeflHOcraBaH Ham/iH oflpeflo™ 3aKpnB/beHOCT Hamer 
omeflana. 

AaraHMM 3aKpeTan>eM 3aBpTH>a Bpx 3aBpTH,a AOBeAe y 
AOAMp ca noBpuiMHOM orAeAaAa. Koa T ora rpe6a na- 
3mtm Aa ce MMKpoMeTap ap*m Taxo Aa BnjaK cTojn 
okommto Ha naoxy. CaA ce ohhta m 3anMme noAOJKaj 
3aBpTH>a npeMa CKa am Ha H>eMy. nocTynax Mjepen>a 
caA noHOBMMO Ha c<j)epHoj ii/ioxm orAeAaAa, npn neMy 
He CMnjeMO 3a6opaBMTM OpojnTM n nyHe OKpeTe 3aBpT- 
H>a jep CBaKM oa h>mx AOAaje no 1 mm M3MjepeHOM 
yAy6/beH>y. YAy6/beH>e ccjiepHe nnoxe pa3AMKa je no- 
AOAcaja 3aBpTH>a koa Mjepen>a Ha ccjiepHoj m Ha paBHoj 
nAOXM. OBy BpnjeAHOCT yBpcTMMO y 4>opiviy/iy 3a 
noAynpenHMK 3aKpMBA>eHOCT ccjiepHor orAeAaAa, a 
yMjecTo upeMHMKa oraefiaAa yBpcTMMO pa3MaK excepa 
MMKpoMeTpa. 

CTaK/ieHi/i fli/iCK - npocTop i/i anaT 
CTaK/ieHi/i fli/icK Kao noA/iora 3a or/iena/io 

nocTynaK 6pymeH>a npeTBapa KOMaA ctakaa y 
jeAHy oa Hajiipen,n3HMjMx TBopeBMHa Kojy A>yACKa pyxa 
MOAce M3paAMTM, y nAOxy ca TOHHomhy oa hckoamko 

MMAMjyHTMHKM MMAMMCTpa! HaHOUiebbCM TaHKOr MeTa- 
AHor CAoja OBa noBpniMHa nocTaje orAeAaAO Koje heMO 
yrpaAMTM y Ham acTpoHOMCKM Ayp6nH. CBa CTaKAeHa 
Maca ncnoA noBpmnHe oraeAaAa MMa caMO jeAHy jeAM- 
Hy yAory: Aa CAy>KM Kao Hocan TaHKOM MeTaAHOM 
CAojy oraeAaAO m Aa nyBa meroB o6amk hcobmcho o 
oinepeherbMMa KojnMa je oraeAaAO y TOKy yiioipe6e 
M3AOAceHO. Ako je KyhnmTe oraeAaAa Aohpo M3pat)eHO, 
Ta oinepehema noTMny caMO oa BAacTMTe tokmhc 
orAeAaAa. Kaxo 3a BpnjeMe npoMarpama acTpoHOMCKM 
Ayp6nH Mnjema CBoj noAO>Kaj, Mujema ce m noAOJKaj 
orAeAaAa npeMa CMjepy cnAe Te>Ke na ce n oinepeheme 
orAeAaAa HacTaao 36or tokmhc MaTepnjaAa oa Kojer je 
oho M3pat)eHO, MMjema. fle6/bHHa MaTepnjaAa oa Kojer 
je orAeAaAO M3pat)eHO Mopa 6 mtm aoboajho BeAMKa 
Aa oraeAaAO noA AjeAOBameM OBor oinepehema He 
Mnjema npMMjeTHO CBoj o6amk. Orapo npaBMAO je Aa 
ce 3a noAAory oraeAaAO y3MMa CTaKAeHM amck nnja Ae- 
6/bMHa je jeAHaKa 1/6 meroBor iipcHHi/ixa. McKycTBO 


BacnoHa 


ACTPOHOMCKM TEJlECKOflM 



m TeopeTCKM panyH ^e^opMai^Mje oraeflana 36or B/ia- 
CTMTe Te>KMHe noKa3yjy MetjyraM 44a je Moryhe napa- 
flMTM cacBMM flo6pa oraenano m Ha flBocrpyKo TaH>MM 
CTaKTieHMM ancKOBMMa. Pa3Hor OBor 0flCTynaH>a je Taj 
iiito je npaBM/io 1/6 M3BefleHO M3 McxycTaBa npocjje- 
CMOHanHMx onranapa Kojn 3a o6pa«y cxaK/ia Kopncxe 
CTpojeBe. OnTepehema K044 CTpojHe o6pa«e 3HaTHO 
cy Beha Hero K044 pynHOx 6pymeH>a, na je 6o/be 44a je 
CTaKHo fle6/be. 

Ilopea Tora rpy6w panyHM iiOKa3a/iM cy 44a je K044 
noAynnpaH>a orae^ano y rpw xonKe noTpe6Ha OBa ae- 
6/bMHa craK/ia. Obm panyHM HMcy y3MMa/m y o63np 
obmchoct noTpe6He /J.e6 ibvme o upenHMKy m o6mhho 
cy pat)eHM 3a CTaioieHe ^mckobc upenHMKa 150 mm, 
jep je Betuma aMaxepcKMx pecjj/ieKxopa rpM^eceTHx, 
HeTp,aeceTMx m ne^ecerMX roflMHa, xafl cy ce aMarepn 
MacoBHMje none/in 6aBMTM B/iaciMTOM M3paaoM 
oraeflana, 6w/ia obot npenHMKa. HeniTo MoaepHMje 
m flexa/bHMje npopanyHe M3BpuiMO je no3HaTM pycxn 
onTnnap fl. MaxcyTOB. Hxcxobm pe3y/ixaxix caKyn/beHM 
cy y xa6e/TM 1 m xpacjinnKM npMKa3aHM Ha c/i ixij,m 5 . 
Bmammo 44a npMjeaa3 ca 3 Ha 6 xonaKa ii044yiiMpaH>a 
3HanajHO CMaxbyje noxpe6Hy 44e6/bMHy oraeflaaa, 440 k 
npnjenaa Ha jom Behix 6poj xonaKa mhoto MaH>e CMa- 
H>yje noxpe6Hy fleOn. way. 

OBaj npopanyH y3MMa y o63Mp caMO AecjxopMauixje 
omeflana Hacxa/ie 36or H>eroBe B/iacxixxe tokmhc. To 
3HanH 44a KyhMHiTe organa Mopa 6 mtm xaKo ix3pat)eHO 
44a 440flaxH0 He onxepehyje orae44a/io. TaKot)ep, K044 M3- 
pa44e ox/ie44a/ia MO*e aoIxix 440 pa3/nxMixrixx MexaHixHKixx 
onxepehexba xoja Mory 44e(f>opMnpaTM cxaioieHM 44MCK m 
OH eMoryhMTM nocTM3aH>e iioxpe6He tohhocxm orga- 
na. 36or Tora cy upopanyHaxe 44e6/bMxxe 11044/iore 3a 
npenHMKe mciioa 100 mm npeMaaeHe, na je 3a ox/ie44a/io 
Maxba 044 10 mm npenopyM/bixBO kopmctmtm cxaK/10 
44e6/bixHe 044 8 mm, hcobmcho o npeMHixKy ornenana. 

MxiHixMa/iHa 44e6/bMxxa CTaioieHor 44MCKa 044 Kojer ce 
jom MO>Ke M3pa44MTM 44o6po oraeflaao, obmcm m o MCKycxBy 
6pymana. McxycHH aMarepn y cxaxby cy pa44xrrxi ca 
3HaTHO xaxbMM 44HCKOBHMa 044 HencKycHMx. HanpixMjep, 
B06 Kecraep, HOBjeK xojxi je ix3paAixo MHomTBO organa 
npenHMKa M3Met)y 300 m 600 mm, npenopynyje cnnje44ehe 
MMHMMaaHe 44e6/bMxxe cxaioieHMx 44MCKOBa, y obom c/iynajy 
044 Pyrex cTaioia (xa6e/ia 2). 

OBe MixHixMa/iHe 44e6/bMxxe npenopynyjy ce ucny- 
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Ta6e/ia 1 : l"loTpe6Ha fle6/bixHa CTaK/ieHor flncKa 3a 
orneflano acTpoHOMCKor flyp6xiHa y obmchoctm o 
npeHHUKy orneflana 11 6pojy Tanaaa y Kojmvia je oho 
noflynpTO. 


npeHHi/iK oneflana (mm) 



440 450 

npeKO 450 

Ae6n>i/ma (mm) 

25 

40 


Ta6ejia 2: MuHUManHe fle6/i,nHe Pyrex CTax/ia 3a 
i/i3paAy or/ieqana no npenopyi4i/i 5. KecTHepa. 


chum aMaiepMMa, 44aK/ie OHiiMa Kojw cy ix3paAix/nx He- 
kohmko 44o6pn x oxae44a/ia npenHMKa 15 440 30 cm. Ohmm 
44pyrMMa jom yBMjex ce upeiiopynyje 44a 3a CBoje npBO 
orae44aao y3My cxaK/ieHxi 44MCK 44e6/bixHe 1/8 440 1/6 
npenHMKa. 

Ocmm MexaHMHKMx onxepehexba orae44a;io MMjema 
CBoj 06/1 mk m 36 or npoMjeHa TeMnepaType. CTaK 4 io ce, 
Kao m CBaKM 44pyrM Ma'xepnja/i, Ha xoii/imhm pacTe>Ke. 
Obo pacTe 3 an>e HMje bc/imko, a/m je 440B0/bH0 «a M 3 a 30 Be 
npoMjeHe 06/iMKa 11/ioxe organa Ka44 oho HMje cByr44je 
MCTe TeMnepaType. Pas/iMKe y xeMiiepaxypn noje44MHMX 
44Mje/iOBa organa, HaponMTO M 3 Met)y noBpmMHe m 
cpe44MHe, HacTajy Ka44 ce BarncKa TeMnepaTypa npe6p- 
30 MMjema, TaKo 44a ce TeMnepaTypa oraesana He ctm- 
THe M3je44HanMTM ca TeMnepaTypoM oko/thhc. 36 ot 
T ora ce yHyTap cxaK/ieHox 44MCKa jaB/bajy pa 3 /mKe y 
TeMnepaTypn Koje flOBOfle 440 Heje44HaKor ioii/imhckot 
pacTe 3 an>a noje44MHMx Awje/iOBa cxaK/ieHox 44MCKa a tmmc 
m 440 npoMjeHe 06/1 MKa oxae44a/ra. OBa nojaBa MOMce K044 
4 iome M 3 pat)eHor acTpoHOMCKor 44yp6nHa m K044 Har/inx 
npoMjeHa TeMnepaType nornyHO yHMmTMTM KBa/i Mx ex y 
CTIMKe. 

IlpoMjeHe 06/iMKa orae44a;ia Koje HacTajy 36or 
npoMjeHa TeMnepaType CMamyjy ce Ha 44Ba HanMHa: M3- 
pa440M ox/ie44a/ia m 3 cxaK/ia ca Ma/inM Koe4)MH,MjeHioM 
TonnoTHor pacTe3an>a m KOHCxpyKpMjoM acTpoHOMCKor 
44yp6nHa Koja OMoryhaBa 6p30 M3je44HanaBan>e TeMnepa- 
Type MHCTpyMeHTa m oko/imhc. Iloce6Ho je Ba>KHO 44a ce 
MHCTpyMeHT He M3HOCM M3 xoii/ie npocTopMje y xaa44Hy 
Hoh npMje caMor iipoMarpama m/im 44a npeKO 44aHa He 
6y44e M3/io>KeH 44 mpckthom cyHneBOM CBjeray. Haj6o/be 
je MHCTpyMeHT caT-44Ba npnje noneTKa npoMarpama 
(HajpaHMje HaKOH 3a/iacKa CyHpa) nocTaBMTM Ha 
MjecTO npoMarpaxba. Ako je oh MOHTMpaH y Kyhni4M 
mtlm KynoHM, 044Max HaKOH 3a/iacKa CyHpa Tpe6a je 



ACTPOHOMCKM TE/lECKOnM 


BacHOHa 




CT3KJ10 

TonaoTHM KoecjumnjeHT pacTe3aH>a 
(mm) 

npo3opcKO 

75 x 10 7 

pyrex ( bora /) 

33 x 10 7 

KBapi^HO 

5,6x10 7 


Ta6eaa 3: Koe<|>i/ii4wjeHTn pacTe3an>a pa3Hux BpcTa 
CTanana. 


otbopmtm fla 6 m ce flo noaeTxa npoMaTpama ao6po 
npoBjerpn/ia. ,D,o6pa u,npKy/iau,Mja 3paxa HaMMe iipwaw- 
hho y6p3aBa M3jeaHaaaBaH>e TeMnepaType. 

LUto ce Tune craKaa oa Kojer ce n3pat)yjy oraeaaaa, 
oho je KOfl Hac oapetjeHO n,njeHOM m MorytiHomhy 
Ha6aBKe. AMarepn y pa3BnjeHMM aeM/baMa Kopwcre 
totobo MCK/byHMBO Baipocra/iHO craKao no3HaTO 
nofl MMeHOM Pyrex ( Duran 50, Tempax, Bora]). MHora 
oflaMHHa oraeaaaa M3pat)eHa cy Mel)y i MM m oa o6mhhoi’ 
npo3opcKor craKaa (Mt. Wilson 100 " !!!), xoa aera cy 
HapoHMTO nonyaapHM crapn 6poacxM npo3opM jep 
cy iipwcTynaHHe ijMjeHe m MMajy norpe6aH o6/imk m 
ae6a>MHy. Koa Hac ce Ha>xaaocT m npo3opcKo craKao, 
a KaMoaM OpoacKM npo3opM, tchiko Ha6aB/ba. HajBeha 
ae6/bMHa npo3opcKor craKaa xoja ce MO>xe Hahn y 
caoOoflHoj npoaajn je 10 mm, a Bpao pMjeTKo ce Hant)e 
Ha HeniTo ae6a>e (15 flo 20 mm). 

CTaxao 3a M3paay acTpoHOMCKnx oraeaaaa o 6 m- 
hho ce anje y ancxoBe wm caha iiorpe6He ae6/bMHe. 
HaKOH /iMBerna x/iaaw ce y iiocc 6 hmm iiehnMa Bpao 
noaaraHO Kaxo 6 m ce Hanpe3aH>a y caMOM cTaxay CBe- 
aa Ha Hajiviarby Moryhy Mjepy. OBaj iiocrynaK Tpaje 
HeKoaMKo aaHa no HexoaMxo MjeceijM, obmcho o fle- 
6a,nHn craKaa. 

Koa Hac ce HaacaaocT OBaxo onyniTeHo craKao 
He Moa<e aaxo Ha 6 aBMTM. 11 smckobm oa Borala, axo 
ycnMjeTe aohn no h>mx, m ae 6 eao npo3opcxo CTaxao 
xaaae ce 3HaTHO 6 pace, na HMcy Taxo ao 6 po onyniTeHM 
xao CTaxaa 3a aeTpoHOMexy ynoTpe 6 y. CpehoM m obm 
M aTepMjaaM Mory ce xopmctmtm 6e3 Behnx npo 6 aeMa 
3a M3paay oraeaaaa, a M3pat)eHa oraeaaaa y HajBeheM 
6 pojy cayaajeBa He noxa3yjy HnxaxaB yTjeaaj Hanpe- 
3aH>a npeocTaaMx y MaTepnjaay. Met)yTHM, Moace ce 
aoroflMTM aa cy Hanpe3aH>a Toanxa aa oa Taxo Ha- 
nperHyTor xoMaaa CTaxaa HMje Moryhe n3paarnn 
ao 6 po oraeaaao. Obo ce o 6 mhho MaHMtjiecTMpa xoa 
noanparba Ha Taj HaariH aa ce naoxa Hnxaxo He Moace 
ao 6 po Kopnrnparn m aa ce H>eH oOanx Mnjerna m ca- 
mmm crajarbeM. Y tom cayaajy HeMa HaM apyre Hero 
oraeaaao nspaanrn Ha apyroM CTaxaeHOM awcxy wm 
caMM onycTMTM Taj. 

llpi/mpeMa CTaxaeHor flncxa 
3a 6pyuieH>e orneflana 

ripnje Hero hito npMCTynMMO 6pyuieH>y oraeaaaa 
MopaMO CTaxaeHM aMex npMnpeMMTM 3a 6pyrrierbe. Axo 
cmo ycnjean Ha6aBMTM aMBeHM wm o6pyuieHM ancx 
MoaceMO oaMax noHern ca paBHameM ropH>e m aon>e 
naoxe awcxa. Axo nax hmcmo Te cpehe, na cmo Ha 6 aBnan 


npaBOxyTHM wm HenpaBMaHM xoMaa ae6eaor CTaxaa, 
MopaMO ra npBO npeTBopMTM y oxpyran ancx. C 063 M- 
poM Ha to aa ce paan o CTaxay ae6a>MHe Hexoanxo 
i^eHTMMeTapa, 3ape3MBaH>e o6mmhmm pe3aanMa 3a 
CTaxao m aoM/berbe no 3ape3aHoj apin He aoaa3M y 
o63Mp, 6apeM He y HencxycHMM aMarepcKMM pyxaMa. 
OBaxBM noxyuiajM o6mhho 3aBpme homom CTaxaa na 
ocTajeMo 6e3 aparoi^njeHor Marepnjaaa. fla 6 m ae6eao 
CTaxao nyxao no 3ape3aHoj a m h m j m , noroTOBo xaa je 
OHa 3aKpnB/beHa (xpyaoiMija!) noTpe6Ha je Beanxa 
BjeniTMHa xoa 3ape3MBarba na ce tot nocaa Hepaao 
npnxBahajy m ncxycHM craK/iope3ari,M. Ila hito OHaa 
HanpaBMTM? 

IlocTojM an y 6aM3MHM craKaope3ari, ca iim/iom 3a 
CTaxao, MO>xeMO ra 3aMoaMTM aa HaM CTaxao aoeeae 
y npn6an>XHO xpy/XHM o6anx Taxo aa iim/iom oapeace 
xyTeBe KBaapaiMHHor xoMaaa CTaxaa. IloTpe6HO je 
Ha OBaj HaaMH HanpaBMTM 6apeM 15 ao 30 pe30Ba xa- 
xo 6m o6hmx M3pe3aHor CTaxaa 6mo aoBO/bHO 6aM3y 
xpy>XHOM. 

IlpeocTaae HepaBHMHe MopaMO yxaoHMTM pya- 
hmm mhm CTpojHMM 6pymeH>eM. 3a pyaHO 6pyuieH>e 
noTpe6aH HaM je 6pycHM xaMeH (oHaj 3a HO>xeBe) wm 
CTapa 6pycHa naoaa oa xap6opyHayMa xpynHohe 120 
wm rpy6a>e. 06pe3aHM xoMaa CTaxaa nocTaBMMO oxo- 
mmto Ha npnxaaaHy noaaory, Ha6o/be Heraje BaHM jep 
je nocao aocTa np/baB. Kao noaaora MO>xe nocayrxMTM 
CBaxa aBpcra paBHa naoxa bmcmhc o6mhhot cToaa, Ha 
xojy MoixeMO CTaBMTM xoMaa naacTMHHe cjio/i nje aa ce 
He 3anp/ba. 

Ilopea 6pycHor xaMeHa iio rpe6Ha HaM je nocyaa 
y xojoj heMO B/ia/XM i n 6pycHM xaMeH m aocTa Boae jep 
heMO aecro Mopa™ npa™ n ce6e m CTaxaeHM ancx. 
CTaxaeHM ancx nocTaBMMO oxommto Ha noaaory m 
iipnap>xaBaMO ra jeaHOM pyxoM (canxa 6). Y apyry 
pyxy y3MeMO 6pycHM xaMeH, ao6po ra HaBaaacMMO 
m y3 npMTMcax 6pycMMO o6oa CTaxaeHor ancxa, npii 
aeMy CTaxaeHM awcx noaaraHO 3axpeheMO xaxo 6 m 
ri,Mje/iM py6 6 mo jeaHO/inaHO M36pyuieH. Koa 6pymeH>a 
iiOMMaeMO xaMeH npn6aM>XHO y paBHMHM CTaxaeHor 
ancxa xaxo 6 m ce CMan>Maa MoryhHOCT oaaaMan>a 
xoMaaMha CTaxaa ca py6oBa ancxa. BpycHM xaMeH 



Cai/ixa 6. l/l3pa^a oxpymor CTaxaeHor ancxa 
oflpe3MBarbeM yraoBa w pyHHi/iM 6pyuieH>eM 


BacHOHa 


ACTPOHOMCKM TEJlECKOriM 





Oii/ixa 7. l/l3pafla 4>a3eTa (3aKoweHMX py6oBa) Ha 
CTaKJieHOM flucKy 

Mopa cxa/iHO 6 mtm BaancaH. KaA ce CBe HepaBHMHe 
iipeocra/ie oa pe3aH>a iradpyce, npoBjepMMO MjeperbeM 
HeKOTiMKo iipenHMKa ,aa an amck MMa KpyncHM o6/imk. 
,Q,oboa>ho je fla 0flCTynaH>a oa Kpynoior 06/iMKa 6yny 
oko 1% npenHMKa flHCKa mam Mama. Ako cy Beha, 
oapeflMTe KojM Awje/iOBM Ancxa MMajy HajBehn npenHMK 
m 6pycMTe caMO h>mx, aok ce o6/imk flwcKa He AOBefle 
AOBO/bHO 6an3y KpyncHOM. Koa OBor noc/ia HajBanoiMje 
je CTpn/beH>e jep oh Monce noTpajaTM caTMMa. Kaxo je 
y3 to m 4 >m 3 mhkm flocxa HanopHO, noTpe6HO je ce nec ro 
oflMapaTM. Y Ameparypn ce noA BpeMeHOM 6pymeH>a 
yBMjeK mmcam Ha ecjieKTMBHO BpwjeMe Aaxne Ha 
BpwjeMe rpajabba caMox hpyiueiba. Ilay3e Huey y3eTe y 
o63Mp, hito He 3 Han i/i Aa HMcy pat)eHe m to neexo. Taxo 
Hanp. KaA Hantjere Ha iiOAaxaK a& 3a noAMpan>e 500 
mm OTneflana rpe6a 8 ao 12 caTM, to He 3 h an i/i Aa ce Taj 
nocao Monce ohaBMTM y jeAHOM AaHy. npnje cnoMeHyTM 
Bo6 KecTHep, no/inpa Taico BeawKa oraeAaaa ahcbho 
AB a nyTa no 15 MMHyTa jep je TaxaB paA Bpao HanopaH. 
M3paAa oraeAaaa Marbwx oa 200 mm He 3axrnjeBa 
BeawKe 4>M3MHKe Hanope, a am m Ty xpe6a npeKMHyTM 
paA KaA ce ocjeTM 3aMop. 

llHAMBMAya/iHO je Aa am he ce nay3e paAMTM 

CBAKMX 10 MMHyTa MAM CBAKM CaT, HITO OBMCM O CHa3M 
m npMnpeM/beHOCTM nojeAMHpa. 

Ha xpajy mtokcmo o 6 oa M 3pat)eHor Awcxa 4 >hho 
M 36pycMTM KaMeHOM cjiriHohe 220 mam 400 Kaxo 6 m ce 
xpanaBOCT oa 6pyuieH>a rpy6MM KaMeHOM CMaibMaa, 
aAM OBaj nocTynaK yraaBHOM MMa ecTeTCKM KapaK- 
Tep. KaMeHOM mctc cjinHohe MopaMO M3paAMTM m 
4>a3exe, mam 3aKomeH>a py6oBa amcka. ,D,mck nocTa- 
bmmo BOAopaBHO Ha noAAory m no i^njenoM o6oAy 
OA6pycMMO py6oBe amcka noA KyTeM oa oko 45 CTyn- 
rneBa (cAMKa 7) Taxo Aa ohm 6yAy 2 ao 3 mm ihmpokm. 
OBaj nocTynaK HeonxoAaH je Kaxo 6 m ce cnpMjenMAO 
OAAaMan>e KOMAAMha ctakaa ca py6a Awcxa koa 
6pymeiba orAeAaAa. KaA boa ce 4>a3era 36or 6py- 
meH>a cmahjm McnoA 1 mm, noTpe6Ho jy je hohobho 
M 36pycMTM! Oa3ere M3paAMTe Taxo Aa 6pycHMM KaMe- 
HOM OA6pycMTe py6oBe amcka noA yrAOM oa oko 45°. 
KaMeH ctaaho baaikhtc boaom, m mmhmtc caMO y 


CMjepy o6oAa, a hmkako He okommto Ha n>era. 

He nocTojM am y 6 am3mhm CTaKAope3ap, mam je 
pMjeHa H>eroBe ycAyre npeBMCOKa, mokcmo ctakachm 
Amck M3pe3ATM caMM, y3 ynoTpe6y T3B. KpyHCKor CBp- 
AAa. KpyHCKO cbpaao (cAMKa 8) je TaHKa mctaaha li,m- 
jeB ca Hapei^KaHMM py6oM. OBaj py6 Marne ce CMje- 
com BOAe m rpy6or Kap6opyHAyMa. KpyHCKO cbpaao 
npMTMinhe ce Ha ctakachm komaa KojM ce pence m pyKOM 
ce AaraHo OKpehe, 6 mao ctaaho y mctom CMjepy, 6 mao 
aMO-TaMO. Ha MjecTy AOAnpa cbpaaa m ctakaa 6pycHM 
npax he y6p30 M3rpe6cTM KaHaA xojn ce noAaraHO 
npoAy6/byje. nocTynaK 6yuieiba Bpao je cnop, aAM je 
H>eroBO Tpajan>e ycnopeAMBO ca BpeMeHOM noTpehHMM 
Aa ce rpy6o M3pe3AHM ctakachm komaa pynHO AOTjepa 
y OKpyrnM o6amk Kao hito je Beh onMcaHO. 

JeAHOCTABHo KpyHCKO cbpaao Monce ce bpao je- 
Ahoctabho M3paAMTM. npBO oa komaaa AacKe mam na- 
HeA HAOHe Ae6A>MHe 2 ao 3 cm M3penceMO apbchm amck 
HMjM npeMHMK je jeAHaK iipenHMKy 6yAyher orAeAaAa. 
HepaBHMHe 3aocTaAe oa pe3aH>a motkcmo ohpycnTM 
6pycHMM nannpoM, axo HaM ce hmhm Aa cy npeBeAMKe. 
Oa >Ke/be3Hor mam 6aKpeHor AMMa ac6ajmhc 0,5 ao 1 
mm M3penceMO TpaKy nnja AyncMHa je jeAHaKa oncery 
ApseHor AMCKa, a umpMHa 2 ao 3 cm Beha oa 36pojeHe 
AehAjMHe CTAKAa m apbchot amcka 5 . JlMMeHy TpaKy 
OMOTaMO oko APBeHor amcka, Taxo Aa ce py6 xpaxe 
noKAonM ca py6oM Anoca m npMKypaMO je eKcepMMa. 
nMAOM 3ape>KeMO cao6oahm py6 ammchc ipaxe CBaxa 2 
Ao 3 cm 5 ao 10 mm Ay6oKo. Tohhoct pa3Maxa H3Met)y 
cycjeAHMx pe30Ba je HeBanoia na ce OBaj nocao Monce 
ohaBMTM m oa OKa. Mcto Taxo je HeBanoia Ay6nHa ype3a 
m HsMxoBa okommtoct Ha py6 Tpaxe. KaA ce koa 6yuieH>a 
Tpaxa toamko MCTpouiM Aa ce Ay6nHa ype3a CMan>M Ha 2 
AO 3 mm, moaccmo mx AaKO oneT npoAyhnTM nnA,eibeM. 

npnje 6yiueH>a Ao6po je Ha AOH>y CTpaHy CTaKAa 
Koje 6yuiMMO cmoaom 3aAMjenMTM KOMaA o6mhhot npo- 
3opcKor CTaKAa. Obo ctbkao cnpnjeHMT he OAAaMan>e 
Beh nx KOMaAa CTaKAa KaA KpyHCKO cbpaao npopence 
CBoj nyT Kpo3 ctbkao Koje hyuiMMO. npnje /ben/beiba 



CAMKa 8. KpyHCKO cbpaao, „ flOMaha" M3pafla 


60/70 mm. (x = ne6fl>MHa npBa 


AMMeH3ige 


a CTaKAa +2 30 3 cm) 


ACTPOHOMCKM TEJlECKOnM 


BacHOHa 



MopaMO 06a KOMa^a craK/ia naraHO 3arpnjaTn Ha 50 ao 
60 CTymteBa n,e/i3Mjyca. Haj6o/be je fla y3MeMO nocyny 
AOBO/bHO Be/iwKy «a 06a KOMaaa crax/ia CTaHy y H>y. Ha 
Aho nocaAe nocTaBMMO hcko/imko aPbchmx neTBMija 
Ae6/bMHe 2 ao 3 cm, a Ha h>mx o6a KOMaAa craKna. 

IlocyAy HanyHMMO boaom Ha cohHoj reMiieparypM 
Taxo a& 3a 2 ao 3 cm npeKpnBa craKaa. CBe 3ajeAHO 
nocTaBMMO Ha neh m aaraHO 3arpnjaBaMO. HeMaMO an 
TepMOMdap, mojkcmo ce nocnyiKMTM hmhjChmaom Aa y 
bo Ay TeMnepaType oko 50 ciyiibbeBa mo/kcmo Ha KpaiKo 
yMOHMTM npcT a Aa ce He oiieaeMO. McTOBpeMeHO y He- 
Koj Maaoj nocyAMAM pacTonMMO Maao CMoae (6nry- 
MeHa) Taxo Aa 6yAe Texyha, a/m He npeBpyha. 

Haj6o/be je y3eTM Hexy cTapy KOH3epBy, jep ce no- 
cyAa jeAHOM 3aMpa>aHa cmo/iom Bp/io tchiko hmctm, a 
CTapy KOH3epBy mo/kcmo HaKOH ynoTpe6e 6ari,MTM. 
KaA cy craKaa 3arpMjaHa, M3BaAHMO mx m3 boac m 6p- 
30 ocyniMMO hpMcameM. He xBaTajTe craKaa tohmm 
pyxaMa jep here ce onehir, a crax/io he BjepojaTHO 3a- 
BpuiHTM y BMHie KOMaAa Ha noAy. 3a AP>«aFbe craKaa 
ynoTpMjehMTe ko>khc pyKaBMije nan cyxe Kpne. 

JeAHO craKao nocTaBMMO Ha BOAopaBHy iiOAaory, 
Haj6o Jbe Ha hckohmko caojeBa hobmhckot nanirpa Kojw 
he 3aAp>KaTM BMinaK CMoae. noAaora He CMMje 6 mtm 
M era/iHa Aa ce craKao He 6 m npeHarao xnaAM/io. 

Pacron/beHy CMoay upea wjeMO KpyaoiMM noKpe- 
TMMa npeKO craKaa TaKO Aa noKpnje pFijeay H>eroBy 
noBpuiMHy flpyro craKao cnycTMMO Ha CMoay m 
MM neMO ra aMO TaMO y3 npMTMcaK Aa 6 m ce BMinaK 
CMoae MCTMCHyo M3Met)y craKaaa. KaA a6or xaal)erba 
MMAaH>e nocTaHe npeTemKO, onTepeTMMO roprbe CTa- 
xao ca HeKoaMKo kg Tera Koje nocTaBMMO Ha ApseHy 
AaniAMAy m CBe 3ajeAHO ocTaBMMO Aa ce ox/iaAM, Haj- 
6o/be ao cyTpaAaH. Ako M3Met)y craKaaa 3aocTaHe 
hckohmko Mjexypnha 3paKa, to HMje tohmko 6mtho. 
36or McnapaBaH>a pacron/beHe CMoae m h>chot xpajme 
He3roAHor cBojcTBa Aa ce naxo /injeiiM Ha CBe hito ao- 
TaKHe, Haj6o/be je Aa AMje/m OBaj nocTynaK o6aBMMO 
BaHM m y CTapoj OAjehn. OAjehy 3aMpn>aHy CMoaoM np- 
aKTMHKM je HeMoryhe ohmctmtm. 

Ha paBHy m HBpcry iiOAaory nocTaBMTe hcko/imko 
caojeBa nannpa mhm HajaoH (jionMjy. Haj6on>e je Kopn- 
ctmtm npnje onMcaHM paAHM croa nan AacKy. Ha 
Taxo npMnpeMn>eHy iiOAaory nocTaBMTe c/ben/beHa 
craKaa Taxo Aa je oho Koje ce 6yuiM (Ae6eao craKao) 
rope. CraKHO ocMrypajTe oa MMLjama, Haj6o/be ca 'rpw 
KOMaAnha Apecra npnKyri,aHa 3a noAaory. Y HeKoj nocy- 
Amam, Hanp. HaniMAM oa jorypTa, iipnpeAnre CMjecy 
Kap6opyHAyMa m boac Taxo Aa M3rneAa Kao >kmtko 
6aaro. BwuiaK boac He CMeTa jep he KaphopyHAyM 
y6p30 cjecTM Ha aho nocyAe. 3a 6ymeH>e je iiorpe6HO 
y3eTM rpy6n KaphopyHAyM, Haj6o/be cjiMHohe 120, Ma- 
Aa ce MOMce kopmctmtm m 220. Ipyh/bM KaphopyHAyM 
hyuiM hp>Ke, a/in ocraB/ba m 3HaTHO rpyha>y noBpmMHy. 
Byuierbe (j)MHohoM BehoM oa 220 Bpao je cnopo. Ako 
He BjepyjeTe, noKyuiajTe! >K/imhmh,om 3arpahMTe OB/ia- 
MceHM KopyHA m HaHecMTe ra no ohoAy KpyHCKor CBp- 
A«a. Cbpaho npnc/iOHme Ha craKao m y3 npMTMcaK 
OKpehnTe nMjeBO-AecHO. ByniMTM ce MOMce m OKperarbCM 



Cm/iKa 9. OnKcnpahbe no/iomaja KpyHCKor CBpfl/ia 

y mctom CMjepy, a tim ce noKpe™ anjeBO-AecHO aaxme 
M3BOAe. flohpo je CBpAao onTepeTMTM ca hcko/imko kg 
TepeTa, koa Behnx npeaHMKa m ca BMrne oa 10, Kaxo 
6m ce yKaoHMaa noTpeha 3a cra/iHMM npMTMCKarbeM 
CBpA/ia Koje 3aMapa mhoto BMrne oa caMor OKperarba 
CBpA/ia. 3ByK 6pymerba, MCiionerKa Bpao raacaH, yhp30 
he ce CTMuiaTM hito je 3HaK Aa ce hpycHM npax ycMTHMO. 
KaA ce to aotoam, HaAMTHMTe KpyHCKo cbpaho m HaHe- 
CMTe CBje>KM hpycHM npax. Mo/Kcre ra HaHMje™ m Ha 
CTaKao no Tpary Kojn je ocraBM/io KpyHCKo cbpaho. C 
BpeMeHa Ha BpnjeMe, KaA ce Ha CTaKay HaKyiiM mhoto 
hpycHor npaxa, onepMTe cbpaho m CTaKao h mctom bo- 
AOm na OHAa HacTaBMTe 6pymeH>e. Y rionerKy Tpeha 
na3MTM Aa ce cbpaho yBMjex oKpehe no mctom Tpary, 
AOK cm He ype>Ke KaHaa Kojn he ra boamtm koa Aan>H>er 
6yuierba. Obo hckm nyTa ham He noaa3M oa pyKe. Y 
tom cayaajy MO/Ke re cm noMohM TaKO Aa cbpaho 4>mk- 
CMpaTe ca TpM aeTBMAe (caMKa 9 ). Boamtc paayHa 
o TOMe Aa ce cbpaho AaAe naraHO OKpeTaTM. Ako je 
cbpaho Ha OBaj HanMH (JinKcnpaHO, MO/Kere Ha n>era 
npMHBpcTMTM m ApseHy pyMKy y3 nnjy noMoh heTe ra 
naKme OKpeTaTM. He 3ahopaBMTe onTepeTMTM cbpaho! 
Beh HaKOH hckohmko MMHyTa hymema cbpaho he y 
CTaKay ype3a™ hhmtkm KaHaa, ho aok npot)e Kpo3 



C/ii/iKa 1 0. 06 /ii/ik CTaK/ieHor /41/icKa Li3pe3aHor 
KpyHCKI/IM CBpfl/lOM 


BacHOHa 


ACTPOHOMCKM TEJlECKOriM 


li, m j e/i y «e6/bMHy craK/ia noTpe6HO je hcko/imko caTM 
pafla, HeKM nyTa m MHoro flynce aKo je cxaK/io fleheno, 
a CBpfljio BenMKor npenHMKa. CraK/io fle6e.no 10 mm 
MO>Ke ce CBpfl/iOM npenHMKa 100 mm y3 Kap6opyflyM 
cjjMHohe #120 npo6ymMTM 3a caT flo flBa pafla ann 3a 
fle6n>e craKno m Behe amckobc, noroTOBO aKo paflMTe 
ca (fiMHnjiiM 6pycHMM npaxoM Tpe6aT he mhoio BMme 
BpeMeHa. Haopy>KajTe ce flaKne cTpnn>eH>eM! 

CTaKneHM amck M3pe3aH Ha OBaj HannH 6mt he ro- 
tobo caBpmeHO OKpyrao, ann 6 /iaro xynacTor o 6 nnKa. 
KynacT o6/imk norjene ofl Tora fla 3a ce Bpwjeivie 6y- 
meaa naraHO 6 pyce m 3maobm M36ymeHor KaHa/ia a He 
caMO H>eroBO aho (cnwKa 10) na Kao Kpajibir pe3y/nar 
Ao 6 nBaMO 6 naro KynacT amck, nnjn je ropH>M iipenHMK 
oko 1 mm MaH>M ofl flOH>er. OBaKaB 6 /iarw KynacTM 06 - 
n mk yonhe HMje 6 nraH 3a 6 yflyhe orneflano na ra He 
MopaMO nocehHO McnpaB/bai M, 

Kafl CBpfl/io npot)e Kpo3 pnjeny fle6/bHHy ropn>er 
CTaKna m to Ha cbmm TOHKaivia ohofla flMCKa (cbpa/io 
MOM ce OTMhn Mano koco mhm craK/io Mome 6 mtm Heje- 
AHaKo fle6eno) HacTaBMTe 6ymeH>e aok ce cbpa/io 
M ano He 3ape>Ke y floae craKno. /Ken m re ini 6mtm 
onpe3HM, npohyniMTe m flOH>e craKno CKpo3 (3aTO 
je flohpo fla oho 6yfle hito TaH>e), ann yflapMTe hm ra 
ApBeHMM MeKirheM, Hehe ce floroflMTM Hiruira nouie 
m oho he HajBjepojaTHMje nyKHyTM no 3a6pymeHOM 
Tpary CBpfl/ia. Y CBaKOM cnynajy, ropn>M amck Hehe 
6 mtm oniTeheH (na3MTe fla BaM koa M36njair>a apbchmm 
neKwheM He naflHe Ha nofl!). fla 6mctc oflBojnnM 
TaHKo craKno ofl flehenor, amckobc oneT nonaraHo 
3arpMjTe, OBaj nyTa He HeniTO BMiny TeMnepaTypy, na 
npMTMCKOM Ha CTpaHy cKnM3HMTe TaHKo CTaKno ca 
flehenor (pyKaBMpe!). OflBojeHe amckobc ocTaBMTe fla 
ce nonaraHo oxnafle Ha 3paKy. OcTaTaK CMone MonceTe 
onpaTM 6eH3MHOM, anKoxonoM vum aperoHOM, Beh 
npeMa >Ke/bM m OTanany Koje BaM je Ha pacnonaraiby. 
36or McnapaBan>a m obo npan>e Haj6o/be je HanpaBMTM 

BaHM. 

A/iaT 3a 6pyuieH>e 

fla 6mcmo mothm M36pycMTM orneflano, ocmm 
CT aKneHor flMCKa 3a hypyhe orneflano, norpe6aH HaM 
je m anaT Ha KojeM heMO OpycMTM. Kao anaT o6mhho ce 
KopncTM flpyrn cTaKneHM amck MCTe fle6/bHHe m npe- 
HHMKa Kao m OHaj 3a orneflano. flohpo je na o6a flMCKa 
6yfly ofl MCTe BpcTe CTaKna, anM to HMje Hynmo. HecTO 
ce 36or pnjeHe 3a anaT kopmctm amck ofl hchito TaH>er 
npo3opcKor CTaKna. 

Kara je Kofl Hac CBaKa BpcTa CTaKna Bpno CKyna m 
T eniKo ce flona3M flo fle6n>er CTaKna, Monce ce floroflMTM 
Aa HaM HahaBKa flBa jeflHaKa flMCKa 6yfle npeBe/mK 
npohneM. Y tom cnynajy mtokcmo 6e3 MKaKBMx npohne- 
Ma caMM M3paflMTM HeniTO flpyran njn anaT. OBaj anaT 
y iipMHflMiiy ce cacTojn ofl KpyTor flMCKa Ha Kojn ce 
cmohom Mnn HeKMM flpyrMM nMjennnoM, Hajnemhe 
flBOKOMnOHeHTHMM enOKCMflHMM /beilM/IOM 3a/IMjeiIM 

npo3opcKo CTaKno fle6n>MHe 6 flo 10 mm. Koa Mannx 
yAy6n>en>a orneflana noflnora Monce 6 mtm paBHa, ho aKo 



C/iMKa 1 1 . M3mefl noflnore n ni/ijenn>eH>e CTaK/ieHMX 
KBaflpaToha Ha H>y 

m orneflano MMa Mann nonynpenHMK 3aKpMBn>eHOCTM, 
na My je yfly6/beir>e iotobo jeflHaKo fle6/bMHM Han>e- 
n/beHor CTaKna, mhm je naK m Behe, noflnora raKot)ep 
Mopa 6 mtm 3aKpnB/beHa, fla koa 6pyuieH>a He 6 mcmo 
nornyHO iiorpomM/iir ropn>y CTaKneHy nnony. Ako 
je noflnora 3aKpMB/beHa, cTaKneHa n/iona Koja ce Ha 
n>y n irjeiiM He Monce 6 mtm oa jeflHor KOMafla, jep je He 
MonceMO npMnaroflMTM 3aKpMBn>eHOCTM noflnore. Ykje- 
cto Tora, Ha noflnory ce nnjeiie KBaApaflirhir CTaKna 
BenMHMHe 20x20 flo 30x30 mm, ca pa3MaKOM oa 3 flo 
5 mm M3Mel)y nojeflMHMx KBaflpaTinha. Koa /injen/bema 
KBaflpaTnha Kpehe ce M3 cpeflMHe noflnore m to TaKo 
fla ce npBM KBaflparnh 3anMjenM TaKo fla ce cpeflMHa 
noflnore Hana3M ncnofl jeflHor yrna KBaflpaTnha, a 
HMKaKo He ncnofl H>eroBe cpeflMHe. Ha OBaj Hamm M3- 
OjeraBa ce nojaBa kohpchtpmhhmx 30Ha Ha orneflany, 
Koje je KacHMje Bpno tchiko yKnoHMTM. Kao noflnora Ha 
Kojy ce /injeiiM CTaKno Monce ce yiiOTpnje6nTn MeTanHM 

flMCK MHM flMCK M3HMBeH Ofl I’MIICa MHM peMeHTa. fle- 
6/bMHa MeTanHor flMCKa rpe6a 6mtm jeflHaKa mhm He- 
hito Mama ofl fle6n>MHe CTaKneHor flMCKa orneflana 
AOK je KOfl i MiicaHor mhm peMeHraor flMCKa 6o/be fla 
cy HeniTO fle6n>M. ))mck on rnnca mhm peMeHTa Bpno 
je jeflHOCTaBHO M3paflMTM. Ofl ApBeTa M3pe>KMTe amck 
noTpehHor npenHMKa m no H>eroBOM o6ofly HaMOTajTe 



On/ixa 1 2. l/Hpapa 3aKpi/iB/beHe nopnore 3a anaT 3a 
6pyuieit>e 


ACTPOHOMCKM TEJlECKOnM 


BacHOHa 




hcko/imko c/iojeBa ne6/ber iianwpa TaKo na no6njexe 
3flje/iy noTpe6He nyhnHe. nairap ynBpcTMTe eKcepnMa, 
/ben/beH>eM m/im xyMMijoM. 3nje/iy M3HyTpa no6po Ha- 
Ma>KMTe TaHKMM c/iojeM Ba3e/mHa m/im MacTM na ce 
i'miic (u,eMeHT) He iipMMM. IloTpe6Hy ko/imhmhy i Miica 
M3MMjemajxe ca bosom m y/iMjxe y Ka/iyn. Ako panwxe 
ca ijeMeHTOM, MO/Kere ra noMMjemaxn ca cmthmm 
nnjecKOM y osHocy 1:1. Kan ce CMjeca y Ka/iyny to/imko 
CTBpsHe na ce Ka/iyn Mome yk/iohmtm, onBojMxe M3/in- 
BeHM 3mck on xa/iyiia m 3aMojxaxe xa y hcko/imko 
c/iojeBa B/ia>KHe Kpne. Cbc 3ajenHO cxaBMxe y Haj/iOH 
Bpehy sa ce B/iaxa He M3xy6H, h ocxaBMxe na os/iokm 
HeKO/iHKO saHa, HaKOH Hera smck MO>Kexe kopmcxmxm 
3a M3pasy nofl/ioxe. fla He 6m ynnjao Bony (noce6Ho 
xMnc) Mo>Kexe xa npe/iaKnpaxn hckom 6ojoM. Haj6o/ba 
je 6oja 3a 6exoH, a/in ce Moxy kopmcxmxm m 6e36ojHM 
HMxpo/iaKOBM 3a apBO m/im 6oje 3a Mexa/i. Ako smck 
Mopa MMaxM 3aKpMB/beHy noBpniMHy, napana je Hemxo 
c/io>KeHMja. OBa noBpniMHa He Mopa 6mxm npeBMine xo- 
HHa, 6mxho ja caMO na oxnpM/iMKe c/injenn noxpe6Hy 
3aKpMB/BeHocx. 

Kon Mexa/iHox nwoca ce HajMeuihe xoKape cxene- 
HMi^e BMCMHe oko 1 mm, a Kon XMncaHox sncKa OBe 
cxeneHMi^e mojkcmo jesHocxaBHO m3/imxm xaKo na Ha sho 
K a/iyna c/iojkmmo hcko/imko c/iojeBa MacHox KapxoHa c 
pynaMa noxpe6HOx npenHMKa. Iloxpe6He npeHHMKe 
pyna (m/im MexoKapeHMx cxeneHMija) /iaKO M3panyHaMO 
y3 noMoh cjiopMy/ie 3a yny6/berbe ox/iena/ia. IlpeHHMK 
n/ioxe can nocxaje npenHMK pyne a yny6/BeH>e ne6/bMHa 
KapxoHa m/im BMCMHa cxeneHMi^e. 

PaBHaibe ropibe n flOH>e noBpuiiiHe orneflana 

IlpBM KopaK y M3panM ox/iena/ia je paBHaite xopH>e 
m noH>e noBpuiMHe cxaK/ieHox nncKa. Kon xopH>e ii/ione, 
a xo je OHa Ha Kojoj heMO M3pannxn caMO ox/iena/io, 
SOBO/bHO je na ce yK/ioHe CBe HepaBHMHe Behe on He- 
ko/imko necexMHKM MM/iMMexpa. ,D,OH>a n/iona MO>Ke Ha 
ce6n MMaxM ynyhnHe m/im omxeheH>a, a/iM ce Mopa M3- 
6pycMXM xaxo na 6yne noxnyHO paBHa, jep he Ha H>oj 
/ie/KaiM ox/iena/io m kos M3pa ne m kos pana y xe/iecKony. 
fla 6mcmo nopaBHa/iM noBpniMHe ox/iena/ia iioc/iy>KMx 
l)e mo ce jenHoexaBHOM a/in e(J>MKacHOM MexonoM. 3Ha- 
mo na Kon 6pymeH>a ropibM suck (ox/iena/io) nocxaje 
yny6/beH, a non>M (a/iax) nciiyiiHeH. Ako kos 6pymeH>a 
y npaBM/iHMM BpeMeHCKMM pa3Mau,MMa 3aMjeH>yjeMO 
xopibM m noH>M nMCK, 06a nwcKa nocxax he npn6/in>KHO 
paBHa. fla 6m ce ocMxypa/ia anco/iyxHa paBHoha OBaKo 
6pymeHMx n/iona, kopmcxm ce m nonaxHa, xpeha, n/iona. 
HaMMe, aKO OBe xpM n/ione y nonxyHocxM onxoBapajy 
jenHa npyroj y cbmm MoxyhMM KOMhnHaijMjaMa, OHe 
Moxy 6mxm caMO paBHe n/ione. Kan n/ione He 6m 6m/ic 
paBHe, HeKe h>mxobc KOM6MHau,Mje He 6m onxoBapa/ie 
jenHa npyroj, oshocho Kon tmx KOM6MHau,Mja ce n/io- 
ne He 6m Met)yco6HO nonMpMBa/ie y cbmm xoHKaMa. Ilo- 
cxynaK 6pymeH>a paBHMx n/iona obom MexonoM Bp/io 
je jenHocxaBaH. IlpBO ona6epeMO BpMjeMe 6pymeH>a 
jenHe ii/ione Ha npyroj, HanpMMjep 5 m/im 10 MMHyxa. 
Ilo Mcxeny xox BpeMeHa 3aMMj chmmo n/ione m onex 


6pycMMO mcxo BpMjeMe. HaKOH xoxa jenHy on n/iona 
yK/iOHMMO, m yMjecxo H>e y3MeMO xpehy ri/iony, na 
noHOBMMO u, m j e/i m nocxynaK. Bmxho je Kon OBaKBOx 
pana na ce HanpaBe CBe KOM6MHau,Mje, Kojnx MMa 6. 
03HanMMO /im n/ione c/iOBMMa A, B u C, mojkcmo OBe 
KOM6MHau,Mje OBaKO HanncaxM: 6pycn A Ha B, 6pycn 
B Ha C, 6pycn C Ha A, 6pycn A Ha C, 6pycn C Ha B, 
6pycn B Ha A m 6pycn A Ha B. OBe KOM6MHau,Mje Moxy 
ce M3BecxM 6 m/io KojMM penoM, a/in je b3>kho na ce CBe 
M3Beny mcxm 6poj nyxa. Haj6on>e je na nx HannmeMO Ha 
KOMan iiaiiMpa, m na HaKOH 3aBpmeHox 6pymeH>a jenHe 
KOM6MHau,Mje xy K0M6MHau,Mjy npeKpn>KMMO. Kan cmo 
xaxo M3Be/iM cbmx 6 KOM6MHau,Mja, yxyiiHO BpnjeMe 
6pymeH>a jenHaKO je mecxocxpyKOM BpeMeHy 6pyuie- 
H>a jenHe KOM6MHau,Mje, a CBaKM suck 6pyuieH je y 4 on 
6 KOM6MHau,Mja. 

Ako cy Hamn smckobm on npo3opcKox cxaK/ia, Koje 
je caMO no ce6n Bp/io paBHO, paBHan>e n/ioxa mojkcmo 
M3BecxM ca KopyHnoM cjiiiHohe #320 m/im naK #600, 
npM MeMy he BpMjeMe 6pyHieH>a jenHe KOMhMHai^Mje 
on 5 MMHyxa 6mxm cacBMM noBO/bHO. Ako je naK smck 
3a ox/iena/io on Boral cxaK/ia Koje je npemaHO y Ka/iyn, 
H>exoBe noBpuiMHe Hajnemhe MMajy no ce6n HepaB- 
HMHe 3aocxazie on npemaH>a Koje Moxy 6mxm Behe on 
MM/iMMexpa. Y xom c/iynajy ynoxpnje6nx heMO Hajxpy- 
6/bii KopyHn Kojn MMaMO m n>MMe 6pycMXM CBe sok ce 
6ap Ha jenHoj n/ioxn nwcKa ox/iena/ia He yK/ioHe CBe 
HepaBHMHe. Obo mojkc noxpajaxn 3HaxHo nya<e, na ce 
3a BpnjeMe 6pymeH>a jenHe KOMhMHai^nje Monce y3exn 
10 MMHyxa. HajBjepojaxHnje he xpehaxn hcko/imko 
nyxa hohobmxm CBe KOMhnHaijMje. Kan cy HepaBHMHe 
yK/ioH>eHe, noxpehHO je non>y n/ioxy nopaBHaxn ca 
(JiMHMjMM 6pycHMM npaxoM, 6apeM cjiHHohe #220. Ako 
cmo none/iM 6pycMXM ca Bp/io rpy6iiM KaphopyHnyMOM 
(#40 m/im #70), 6nx he npBO noxpehHO M3BpmnxM no- 
paBHaBaH>e ca KaphopyHnyMOM #120, na xeK oHna ca 
#220. He 3a6opaBMxe npeKOHxpo/inpaxM <j>a3exe! 

Ctoji 3a 6pyuieH>e n nomipaft>e 

3a 6pymeH>e m no/mpaH>e MopaMO MMaxn onro- 
Bapajyhy panHy noBpniMHy. OBa noBpuiMHa Mopa 
6mxm paBHa n cxahn/ma KaKO ce Kon 6pymeH>a m 
no/rapaH>a ox/iena/io He 6m Mmja/io. BncnHa joj xpe- 
6a 6mxm xaKBa na, Kan ce Ha n>oj Ha/ia3M ox/iena/io 
npmipeM/beHO 3a 6pymeH>e, pyne no/io>KeHe Ha 
ox/iena/io 6yny Hexnje y bmcmhm nynKa. n/iona Mo>Ke 
6mxm HM>Ka a/in HMKaKo He mhoxo BMina. Ako je n/iona 
HioKa, Mopax heMO ce BMine m/im Man>e HaxHyxn 
Han ox/iena/io hmmc nocxniKeMO Behn npnxMcaK Ha 
H>exa, a/in y6p30 nona3M no 3aMopa y /iet)MMa. Ako 
je n/iona 3HaxHO BMina, noxpehaH npnxMcaK 6mx 
he xeniKo onpiKaBaxn m Bp/io 6p30 he Hac nonexM 
6o/bexM pyKe. Ty cm mo/kcmo Ma/io noMohn xaKo na 
Ha ox/iena/io cxaBMMO yxex Kojn 3aMjen>yje npnxMcaK 
pyKy. Kon MaiBMx ox/iena/ia (npenHMKa no oko 150 
mm) MomeMO pannxn m y cjeneheM no/ioiKajy. Y 
xom c/iynajy panHa nonnoxa moikc 6mxm m ohnnaH 
cxo/i Ha Kojn heMO nocxaBMxn npMK/ianHy panHy 


SgS BacnoHa 


ACTPOHOMCKM TEJlECKOriM 




CmiKa 13. PaflHM cto/i 

nTiony (Hanp. paAHy flacKy onncaHy y HacTaBKy 
OBor TeKCTa). Ilopen Tora pa^Ha naona Mopa ce 
naKo hmctmtm m Tpe6a 6mtm y npocropiijM Koja ce 
raKot)ep MO>Ke aaKo ohmctmtm. Jcamhm 3axTjeB kojm 
je noTpe6Ho 3aAOBo;bMTM je fla y Toj npocTopnjM He 
6y^e npeTonno, a HMKaKo He Tpe6a ncwmpaTM Ha 
AMpeKTHOM CyHpy. 

Ilo7iMpaH>e 3axTMjeBa TeMnepaTypy M3Met)y 
18 m 25 CTynH>eBa IJ,e7i3Mjyca. IlocTynaK 6pymeH>a 
HMje Taxo ocjeT/BMB Ha TeMnepaTypy okotimhc na 
ce 6pycMTM MO>xe m Ha tbcthom cyHpy, HapaBHo 
Aok BaMa He nocTaHe npeTon/io. Ako je npexjiaflHO, 
kohmt he BaM ce npcTM na ce 3 mmm nnaK He Moxce 
pa^MTH Ha OTBopeHOM. 3a OBaxaB pas Haj6o n>e cy 
noflpyMCKe npocTopnje jep je y H>nMa xpo3 pnjeny 
roflMHy CTaziHa TeMnepaTypa, hito je Ba>KHo koa 
TecTnpaH>a n no;mpaH>a. MetjyTMM, cacBMM ce Aohpo 
Moxce paflMTM n y rapaxcaMa, mynaMa, KyxMH>aMa 
mot KynaoHMijaMa. Koa paAa y CTaHy Tpeha na3HTH 
Ha HMCTohy fla Bac yxyhaHM He 6 m M36aijM/iM M3 
CTaHa mot BaM 3a6paHn;m Aa;bH>M paa. 

IlocTynaK paAa 3axTMjeBa aa ce ropitn amck 
naraHO OKpehe y je^HOM, a aoh>m y ApyroM CMjepy. 
06mhho ce flOH>H amck npnnBpcTM Ha nojyiory, na 
hpycan xofla oko H>era. IopH>M amck je ciiohoAaH m c 
ftMMe ce Bpme noicpeTM 6pymen>a m noTpe6HO oxpe- 
Tanbe y apyroM CMjepy. PaflHa n/iona Koja OMoryhaBa 
xosan>e oko H>e o6mhho je MOHTnpaHa Ha ManoM 
CTonnhy mot TpoHompy (cjiMKa 13) Kojn mwkcmo m 
caMM M3paflMTM. AMepMHKM aMaTepM Bpjio pa^o y OBy 
CBpxy KopncTe hanBe 3a Ha(f>Ty. hbnxoBa npeflHOCT 
je a a cy OATOBapajyhe bmcmhc, Aa ce Mory AOHMjeTM 
Ha >Ken.eHo MjecTo m OHAa HanyHMTM boaom Aa 6m 
hnjie CTahnjme. Met)yTMM, axo HeMaMO MjecTa 3a 
TpoHOJKaij mot 6anBy, mo>kcmo ce nooiyxcnTM 6mtio 
KojoM paBHOM noAfloroM noTpe6He bmcmhc, Hanp. 
ctohom mhm naK CTpojeM 3a npaH>e pyhina. IloniTO 
y tom c/iynajy He mwkcmo xoAaTM oko a/iara, oh ce 
Mopa OKpeTaTM. IIpohjieM ce pjemaBa M3paAOM AacKe 
3a 6pymeH>e Koja ce cacTojn oa Tpn Awje/ia: noAaore, 
Koja ce npMHBpcTM Ha paAHy n/ioHy, ropn>e AacKe Ha 
Kojy ce npMHBpmhyje anaT m 3aBpTH>a Kojn noBe3yje 
OBe A BM je ruione m oko Kojer ce ropn>a n/iona MO>Ke 
OKpeTaTM. AnaT ce Ha paAHy nnony, 6e3 o63npa Aa 


Tim ce paAM o paAHoj Aacpn mot pMjenoM CTonnhy, 
npMHBpcTM Ha mctm HaHMH: ca Tpn ApeeHe AaniHMpe 
npi/iKyu,aHe Ha ropH>y AacKy. fla 6 m aaar mo ran 
naKo yKjioHMTM, jeAHa oa tmx AaniHMpa je Mano 
OAMaKHyTa oa anaTa, a aaaT ce yraaBjnyje MajiMM 
ApBeHMM kjimhom. Khmh ce Tpe 6 a yTMCHyTM caMO 
tohmko Aa ce a/iaT koa paAa He MMie. Ako je npejaKo 
yTMCHyT, Moxce ao6m ao AeijiopMapMja anaTa, a Kao 
nocibeAMija Tora m ao HenpaBMime nnone orneAana. 
y BehnHM cTiynajeBa aobotbho je Aa ce koth yTMCHe 
pyKOM, a aKo to Hnje aobotbho ynoTpMje 6 MTe 
ManeHM neKMh m Bpjio naraHe yAappe. 

Oni/ic nocTynxa 6pyuieH>a 

Bpymeite oraepa/ia OABMja ce y hckohmko <J>a 3 a. 
y npBoj 4 >a 3 M ay6m ce y CTaKny yAy 6 MHa Aa 6m ce 
Ao 6 Mjia noTpe 6 Ha 3 aKpMBH>eH 0 CT orjieAa/ia. OBaj no- 
CTynaK necTO nyTa ce Ha 3 MBa rpy 6 o 6 pymeH>e. KaA je 
nocTMTHyTa 5 Ken>eHa 3 aKpMB^>eHOCT Ha pnje;ioj no- 
BpuiMHM oraepaiia, npncTyna ce <|>mhom 6 pymeH>y. 
IlocTynKOM 4>mhot 6 pymeH>a CMan>yjy ce HepaBHMHe 
HacTane koa rpy 6 or 6 pymeH>a m MCTOBpeMeHO ce 
n/iOHa CBe BMine npn 6 nM>KaBa cdpepm. 3 aBpuiHM amo 
4>mhot 6 pymeH>a npnnpeMa n/iony 3 a noanpaibe. Ilo- 
nnpaiBe Aaje naonM oraeAana choco6hoct pe^neK- 
cnje CBjeraa. Ilpn Kpajy noHMpaiba, KaA cy yKH 0 H>eHM 
cbm, na m Haj 4 >MHMjM TparoBM 6 pymeH>a, npncTyna 
ce onTMHKoj kohtpohm m KopeKpnjM nnone oraeAana 
KaKo 6m joj ce Aao noTpe 6 aH o6hmk. 3 a M 3 paAy 
oraeAaaa noTpe 6 Ho je Ha 6 aBMTM cTaKneHM amck oa 
Kojer heMO M 3 paAMTM or/ieAa/io, a/iar Ha KojeM heMO 
6 pycMTM oraeAaao (o6mhho APyrn CTaKTieHM amck), 
6 pycHe npaxoBe pa 37 iMHMTMx (|)MHoha, nonnpHM 
npax m CMoay 3 a M 3 paAy MaTpnpe 3 a noanpaibe. Ilo- 
peA Tora noTpe 6 HO je npnnpeMMTM npocTop y ko- 
jeM heMO paAMTM m M 3 paAMTM jeAHOCTaBHe ypet)aje 
3 a KOHTpo/iy npopeca 6 pymeH>a m nonMpaita. 

3a caMO 6 pymeH>e m nonMpaite noTpehaH HaM je 
Mann paAHM ctoh mhm cTanaK Ha KojeM mojkcmo He- 
CMeTaHO paAMTM, a caAa AajeMo KpaTKM nonMC Haj- 
Hy>KHMjMX CTBapM, noTpehHMx 3a M3paAy oraeAana 
npenHMKa 15 cm. 

• CTaKjieHM amck AehibMHe 15 ao 25 mm 

• anaT 3 a hpymen >e, Hajhoibe join jeAaH cTaKaeHM 

AMCK MCTMX AMMCH3Mja 

• KaphopyHAyM 4 >MHohe #70 ao #120 oko 500 gr 

• KaphopyHAyM (jiMHohe #220 oko 200 gr 

• 6pycHM npax (KaphopyHAyM, KopyHA mot cn.) 
(jiMHohe #320 oko 100 gr 

• hpycHM npax <f>MHohe #400 ao #600 oko 50 gr 

• hpycHM npax (fwHohe #800 ao #1000 oko 50 gr 

• (jjMHMjn hpycHM npax, axo ra moikcmo HahaBMTM 

20gr 

• pepnj okcma 3 a no/mpaae 100 gr 

• CMona 3 a M 3 paAy MaTpnpe 1 kg 

• Ka 7 IO(])OHMj 1 kg 

• nneHMH>M Bocax 100 gr 


ACTPOHOMCKM TE/lECKOnM 


BacHOHa 



Ochobhi /1 noKpem KOfl 6pyuieiba 

IlocTynaK 6pyuieH>a cacTojn ce y TOMe a a ropiBM 
flMCK (6yflyhe orneAano) mmmcmo y3 npMTMcaK aMO- 
TaMO no Aon>eM AncKy (a/iary) Kojn je HaMa3aH tbhkmm 
c/iojeM oBnasKeHor 6pycHor npaxa. Obmcho o HannHy 
M3Bot)eH>a noKpeTa roprbM amck ce 6pa<e m/im cnopnje 
ay6n npn neMy o6/imk ya y6nHe obmcm o noKpeTMMa koa 
6pymen>a. 36or Tora nocTojn hcko/imko pa3AMMMTMX 
BpcTa noKpeTa ca pa3AMMMTMM yTjeijajeM Ha o6/imk m 
npoAy6/bMBaH>e yAy6wHe Ha orneAany. fla CTBapn uito 
TaHHnje npMKaaceMO, nocnyiKMT heMO ce rpa<J>nHKMM 
npnKa30M M3Bot)eH>a noKpeTa. 

Koa OBaKBMx cKnpa Ap i a ce nor/ieA Ha a/iaT oflo- 
3ro m Ha c/imli,m a/iara (xpyr) CKMijMpa ce nyT kojm koa 
M 3Bot)eH>a noxpeTa npe/ia3n cpeAMime onieAa/ia. Koa 
ocHOBHor noxpeTa koa 6pymeH>a (cawKa 14). OraeAaAO 
ce iiocraB/ba Ha a/iar peHTpMHHo. Ha oraeAano /iaraHO 
HacHOHMMO o6je pyKe m y3 yMjepeHM npwi McaK mmmcmo 
oraeAano HanpMjeA-Harpar TaKo Aa cpeAMune oraeAana 
npe/ia3M npeKo cpeAMiura a/iara. OTyAa je noKpeT ao- 
6 mo MMe u,ernpa/iHM mam nonpeHHM, jep cpeAMune 
oraeAana nyTyje npeKo cpeAnuiTa a/iara. flynoiHa no- 
KpeTa M3p>KaBa ce y AwjenoBMMa npeMHMKa oraeAana, 
TaKo Aa Hanp. noKpem oa 1/2 npeMHMKa 3Hane Aa koa 
MML jaiba oraeAano HanpnjeA-HaTpar H>eroBO cpeAnuiTe 
npeBa/byje nyT OTnpnnMKe jeAHaK iio/iobmhm npeMHMKa 
oraeAana. KaA Ha OBaj HaMMH HanpaBMMO 6 ao 10 no- 
KpeTa HanpnjeA-HaTpar, 3aoKpeHeMO oraeAano 3a hckm 
K yT (pen,MMO oko 30 ao 40 CTynH>eBa) yAecHo, a a/iar 
3a HeniTO MaH>M KyT (10 ao 15 CTynH>eBa) y/injeBO, 
oahocho, aKo je a/iar (fmKcnpaH, noMaKHeMO ce 3a Taj 
KyT oko H>era, na oneT HanpaBMMO 6 ao 10 noKpeTa, 
mta- OBAje je eaMHO MCTaKHyTM Aa hmtm Aya<MHy 
noKpeTa, hmtm oBe KyTeBe 3aKpeTaH>a He CMMjeMO 
m 3 boamtm npen,M3HO. HaMMe, noKymaj Aa ohm 6yAy 
yBnjeK aiico/iyrHO jeAHaKM aoboac ao nepnoAMMKMx 
OACTynaaa n/iOMe oraeAana oa ccjiepHor 06/iMKa uito ce 
KacHMje TeuiKo mam HMKaKo He Monce McnpaBMTM. Banmo 
je Aa npocjeMHa ny>KMHa noKpeTa m npocjeMHM KyTeBM 
3aKperarba 6yny cammhm HaBeAeHMM BpMjeAHOCTMMa. 

norAeAajMo caA Ma/10 noApoOHnje hito ce koa 
OBaKBor noKpeTa AemaBa ca oraeAaAOM m anaroM. y 



Cni/ixa 14. Ochobhi/ 1 nonoiKaj npn/iMKOM 6pyuieit>a 



Cni/iKa 1 5. nyT cpefliHBTa omeflana no anaTy npi/ini/iKOM 
6pyuieit>a 


TpeHyTKy KaA cy orAeAaAO m a Aar tomho jeAaH Ha npy- 
roMe, noAjeAHaKO cy oinepeheHe CBe TOMKe (cnnKa 15) m 
a Aar a m orAeAaAa. Met)yrHM, KaA ce orAeAaAO noMaKHe 
y KpajiBM noAO>Kaj noBpuiMHa AOAnpa n3Met)y orAeAaAa 
m a/iara ce CMarbyje na ce oirrepeherbe Ha H>oj noBehaBa. 
KaKO je 6p3MHa 6pyiueH>a OBMCHa o oirrepeherby, jacHO 
je Aa tie ce koa obot nono>Kaja BMiue tpoihmtm AnjenoBM 
a/iara m oraeAana Kojn cy y tom TpeHy y AOAnpy. 
Bmammo Aa cy to koa anara py6HM, a koa orAeAaAa 
cpeAHiHH>M Awje/iOBM AMCKa. Ha Taj HaMMH oraeAaAO 
nocTaje yAy6/beHO, a a/iar McnynMeH. Hacra/ia 11/iOMa je 
npn6AM>KHO cifiepHor 06/1 MKa 3aTO jep koa nnona nuju 
o6amk Hnje ccjrepaH AOAa3M ao KOHTaKTa caMO y hckmm 
TOMK aMa nAone, na ce tm Awje/iOBM iiaomc 3HaTHo 6p>Ke 
Tporne m o6amk ce npn6/in>KaBa cifiepHOM. 

JeAMHO ABMje ccjiepHe 11/ioMe mctot noAynpeMHMKa 
3aKpMB/beHOCTM MoiKeMO MnrjaTM jeAHy no Apyroj, a Aa 
npn TOMe OHe yBnjeK 6yAy y cbmm CBojnM TOMKaMa y 
KOHTaKTy. OBaj jeAHOCTaBaH reoMeTpnjcKM iipmhu,mii 
m obmchoct 6p3MHe 6pyuieH>a o npnTMCKy OMoryhaBajy 
HaM Aa Ha Bpno jeAHOCTaBaH HaMMH MapanwMO ajreprre 

nAone BpAO BeAMKe iipeu,M3HOCTM. 

Koa Tora CTaAHo 3aKpeTaH>e a/iara m orAeAaAa 
cnyncn TOMe Aa ce m anar m orAeAaAO jeAHaKo 6pyce no 

CBMM CBOjMM IipeMHMH.MMa. KaA 6 mCMO M30CTaBMAM OBO 
3aKpeTaH>e, ao6mam 6mcmo yMjecTo ccjiepHe, amamh- 
ApnMHy nAOMy. 

LUto je rj,ernpa/iHM noTe3 Aya<M, 6p>Ke ce CTBapa 
yAyOnHa Ha orAeAaAy. MetjyTMM, koa noKpeTa nynrax 
oa 2/3 npeMHMKa MO>Ke Aotin ao OABajarba (K/iau,Karba) 
orAeAaAa oa a/iara uito ce no CBaKy ri,MjeHy Mopa M3- 
6jetiM jep OBaKBO KnarjKaH>e 36or Harnor ornepeherba 
py6a a/iara o6mmho aoboam ao on/iaMarba KOMaAwha 
CTaKna c a/iara m napaita ii/ione orAeAaAa. 36or Tora 
ce AeHTpaAHM noKpe™ Aya<M oa oko 2/3 npeMHMKa He 
KopncTe. Bpno 6p30 ce cTeKHe ocjehaj koa Koje AynoiHe 
noKpeTa orAeAaAO nocTaje Hecra6M/iHO na 6pyiuaM 
ayTOMaTCKM CKparn noKpeTe Aa M36jerae KaapKarbe 
orAeAana. nopeA Tora, koa a>tmx rj,ernpa/iHMx noKpeTa 
(obo cy noKpem Ay>KMHe 1/2 ao 2/3 npeMHMKa) nnona 
orAeAana m ii/iona a/iara He Ao6njajy ccjiepHM Beh xm- 
nep6oAMMHM o6amk (cAMKa 16). XMnep6oAMMHe 11/iOMe 
Bpno 6p30 m Aaxo AOBOAe ce y ccjiepHM o6amk KpatiMM 


BacnoHa 


ACTPOHOMCKM TEJlECKOriM 



CjiMKa 1 6. CtfiepHa (neBo) n xnnep6onnnHa noBpuii/iHa 
(flecHO) 

i^eHTpanHMM noTe3MMa (noTe3MMa ^y>KMHe oko 1/4 
npenHMKa). 

36or CBera OBor HaBeneHor, nyrM noTe3M xopMCTe 
ce KOfl rpy6or 6pymeH>a na 6m ce iiito npMje MCKona/ia 
noTpe6Ha yny6MHa or/iena/ia. Kan je yny6iiHa MCKonaHa, 
n/ione ce flOBesy y cijiepHM o6/imk KpahiiM noTe3MMa 
kojm ce OHfla na/be KopncTe m rain 4>mhoi’ 6pyuieH>a. 

Kon or/iena/ia BehMx npenHMKa „xonaH>e” ynyhMHe 
i^eHTpanHMM noTe3MMa Bp/io je cnopo, 6e3 o63Mpa 
Ha ay>KMHy noTe3a. 36or Tora ce necTo Kopwc™ T3B. 
(|)opcMpaHO 6pymeH>e Koje ce cacTojM on Tora na ce 
py6 or/iena/ia Mime no TeTMBaMa a/iaxa, Bp/io 6/iM3y 
H>eroBOM py6y. OBaKBM noTe3M Bp/io 6p30 6pyce yny- 
6nHy or/iena/ia, a/in je no6nBeHix o 6 /imk M 3pa3MTo He- 
npaBM/iaH, o 6 mhho cTeneHacT. 

Ako ce KopncTe cj)opcnpaHn noTe3M, npe/ia3n ce 
Ha flyre peHTpa/iHe noTe3e Kan ynyhnHa CKopo flocerae 
noTpe6Hy BpnjenHOCT, na HaKOH Hexor BpeMeHa m Ha 
KpaTKe u,eHTpa/iHe noTe3e na 6 m ce n/ioxa noBe/ia y ccjie- 
pHM o6/imk. Johi je^aH HenocTaTax u,eHxpa/iHnx noTe3a 
je Taj na hckm nyTa Mory noBecTM no nojaBe 30Ha Ha 
oraena/iy xoje cy o6mhho noc/benwina iipenpaBix/iHox 
iiOHaB/baH>a noKpexa 6pyuieH>a. fla ce to M36jerHe mo- 
>xe ce KopncTMTM „W” noTe3 (c/iMKa 17). 

Kon obot noTe3a, xojn ce o6mhho kopmctm 3a 
iio/iMpaxbe m 3a 4 >mho 6pyuieH>e, mtokcmo Mnjexbaxn 
Ay>KMHy noTe3a m H>eroBy HmpMHy. TnnMnaH W noTe3 
MMa Ay>KMHy M3Met)y 1/4 m 1/3 npenHMKa or/iena/ia 
m uiMpMHy oko 1/5 npenHMKa or/iena/ia. BapwpaibeM 
.nyaaiHe m uiMpMHe W noTe3a, MjecTa Ha xojeM ce oh 
m3bo«m m MjecTa npMTMCKa Ha oraena/iy nocTMMce ce 
BehnHa Kopexi^nja ko« 3aBpniHor no/mpaiba, ho o tomc 
BMH ie xacHMje. 

Pei^MMO jom Ha xpajy caMO to na, y cnynajy na cmo 



C/iMKa 17. l/I/noTe3 


iiperjepa/iM c „xonaH>eM” m no6n/in npeBe/inKy yny- 
6nHy Ha orjiena/iy, rpeuiKy Bp/io jenHOCTaBHO mo*cmo 
M cnpaBMTM Taxo na Ha KpaxKo 3aMMj chmmo MjecTa a/ia- 
Ta m or/iena/ia. flax/ie or/iena/io no/be, a a/iax rope. Can 
he ce BMrne tpohimtm py6 ox/iena/ia m cpenima a/iaxa na 
he ce ynyhHa CMaiBMTM. Kopnc/nxe xpahe W m/im ije- 
HTpa/iHe noTe3e m nemhe KOHxpo/inpajxe ynyhMHy m 
ycKopo he CBe 6 mtm y peny. 

Tpy6o 6pyuieibe „Konan>e" 

CBpxa rpy6or 6pyuiexba je na ce hito npixje m 
ca hito Man>e Hanopa y crax/ieHOM n w CKy nspanw 
yny6xiHa iipn6/in>KHO ccjiepHox 06/mKa m noTpehHe 
nyhnHe. 36or Tora ce y OBoj 4>a3ix 3a pan kopmctm 
Hajxpy6/bM KaphopyHnyM. Ipyhoha Kap6opyHnyivia 
ca KojMM heMO panwrix obmcm o Be/nmiiHM cTaK/ieHor 
nncxa m ynyhnHM xojy je noTpehHo HanpaBMTM. Ako 
je CTaKneHM nncx Be/niK nan je yny6xiHa nyhoxa (pe- 
ijmmo BMrne on HeKo/iMKo mm) rpy6o 6pyuieH>e 3a- 
nonMH>e ce KaphopyHnyMOM cjuxHohe #70 m/im nax #40. 
Kon nwcxoBa npenHMKa oko 15 cm y3 nyhMHe nnone on 
1 no 2 mm, OBaj KaphopyHnyM je nperpyh na je 60/be 
xpy6o 6pymeH>e 3anoneTM ca KaphopyHnyMOM cjiw- 
Hohe #120. Kon oraena/ia Marnex npenHMKa m xan cy 
ynyhMHe Maae on 1 mm, MO>Ke ce noneTM hpycMTM m 
ca KaphopyHnyMOM cjmHohe #220. HaxiMe, MopaMO 
panyHaTM na HaM 3a CBaKy cjipaKinixjy (Tj. (fwHohy hpy- 
chot npaxa) Tpeha oko 1 no 2 caTa hpymeita na 6mcmo 
yK/iOHM/iM TparoBe 6pymeiba npeTXonHOM, xpy6/bOM 
4)paKij,MjoM. Ako je ynyhMHa Ma/ia, ncn/iaTM ce noTpo- 
himtm HeuiTO BMrne BpeMeHa Ha rpyho 6pymeH>e (f>n- 
HMjoM <j)paKLi,MjoM jep Tana oxnana tmx caT no naa 6p- 
ymeH>a xoje 6mcmo MOHaxo tom 4>paKij,MjoM Mopa/ra 
onpanMTM na yK/iOHMMO TparoBe rpyh/be (jipaKijMje. 

OBnje je MCKycTBO Hajho/bM Bonnn. 36or Tora 
je yBMjex nohpo Bonn™ nHeBHMK 6pymeH>a y xojn ce 
3anncyjy HajhMTMHMjM nonau,M o iiociyiiKy hpyiueita: 
4)paKij,Mja, noTe3M, BpnjeMe hpymeiba m nocTyrHyTM 
pe3y/iTaTM (Hanp. ynyh/beae oraena/ia no 3aBpmeTKy 
pana). 

Kon rpyhor 6pyuiexba Kopncie ce m/im nyi’M ijeH- 
Tpa/iHM noTe3M m/im (JiopcMpaHM noTe3M. OopciipaHM 
noTe3M ohMnHO ce KopMCTe Kon BehMx oraena/ia (np- 
enHMKa 15 cm m BMrne) m Kan cy ynyhMHe Behe on He- 
ko/imko mm. BpycHM npax noMMjemaMO ca BonoM Taxo 
na nohnje o6/imk 6/1 axa m/im nacTe. TpyhM npax xo iobo 
onMax ce c/ierae Ha nno nocyne, a axo M3Ha n n>era 3a- 
ocTaHe HeuiTO Bone, He CMeTa. /K/imli,om 3axpa6nMO 
npax m HaHeceMO ra npexo nnje/ie n/ione a/iaTa ca He- 
ko/imko noTe3a. Oraena/io nocTaBMMO ono3ro, m ca 
nsa Tpn /iaraHa Kpy>KHa noTe3a pacnopenMMO hpycHM 
npax npexo pMjezie n/ione or/iena/ia jenHO/iMKO. TeK 
Tana 3anoHMH>eMO ca hpymeibeM. TpyhM hpycHM npax 
hp30 ce ycMTH>aBa na ra necTO Tpeha nonaBaTM. Kon 
nonaBan>a onsojMMO CTax/ieHe nwcKOBe m Kao m npnje 
HaHeceMO hobm npax Ha a/iaT. Ilpax ce nonaje xan ce 
3ByK hpyuieiba yTMina, hito je cnrypaH 3Hax na ce npax 
ycMTHMo. C BpeMeHa Ha BpixjeMe Tpeha oraena/io m a/iax 


ACTPOHOMCKM TE/lECKOnM 


BacHOHa 



onpaTM BOflOM na ce yx/ioHM cTapii npax m CMpB/beHO 
CTaKTio. 0'nipnaMKe CBaKMx no/ia caTa, a npen Kpaj rpy- 
6or hpymema n aemhe, Tpe6a KOHTpoanpaTM ynyhnHy 
oraenaaa. 

npeA Kpaj rpy6or hpymema Mopajy ce (j)opcnpaHM 
noTe3M 3aMMjeHMTM peHTpaaHMM na 6 m ce o6hmk 
n/ione iipn6an>KMO cifiepM. Kopmctmmo HemTO Kpahe 
peHTpa/me noTe3e (1/2 no 1/3 npenHMKa) na 6 m ce no- 
npaBMO o6/imk iiaoae Kojy 6pycMMO. Tpy6o 6pymeH>e 
npeKM^a ce Kan je ynyhnHa HeniTO MaH>a on noTpe6He. 
Bpao je TeniKo pehn ko/imko je to HemTO MaH>e jep he 
ce yny6MHa noBehaBaTM m Kon (Jimhot 6pymeH>a, aan 
mhoto cnopMje. Kon oraenaaa yohnnajeHor F 6poja 
(M3Meny F/5 m F/10) rpy6o 6pymeH>e Tpe6a npeKMHyTM 
Kan ynySMHa 6yne 1 no 2 neceTMHKe mm Mama on 
noTpe6He. Ilo 3aBpmeTKy rpy6or 6pymema MopaMO 
no6po onpaTM oraenaao, a/iar m panHM CToa. 3aocTaHe 
jm Kon Tora Ma m jenHO 3pHO rpy6or 6pycHor npaxa, 
oho MO>Ke KacHnje nohn M3Met)y oraenaaa m aaara m y3 
mKpnny M3rpe6cTM oraenaao. Y tom cayaajy npeocTaje 
HaM caMO na (|>mho 6pymeme mohobmmo on noaeTKa, 
a to Monce 3HanMTM neceTax caTM pana Kojn ce Morao 
M36jehn nanobMBMjMM npameM m HMiuhemeM. 

Oi/iho 6pyuieH>e 

IlocTynKOM (jjMHor 6pymema yKaaH>ajy ce Be/inxe 
HepaBHMHe Ha craKay Koje cy iiocaenMpa 6pymema 
rpy6nM 6pycHMM npaxoM Kon M3pane ynyhnHe. Y3 to 
ce MCTOBpeMeHO no/iynpenHUK 3aKpMB/beHOCTM noBonn 
Ha >Ke/beHy BpMjenHOCT. floronn an ce na oh nocTaHe 
npeMaaeH (yny6nHa npeBeanKa) He Tpe6a oaajaBaTM. 
floBoamo je 3aMMjeHMTM MjecTa aaara m oraenaaa (na- 
Kae aaai rope a oraenaao noa>e) m ycxopo he ce yny- 
6nHa iioaeTM CMamnBarn. Beh Kon <f>MHohe 6pycHor 
npaxa on #600 ynyhnHa ce npaKTMHKM He Mnjema, 
6apeM He tohmko na 6m Hac to Mopaao 3a6pnmaBaTn. 
JennHa nocaennna noayiipeMHMKa 3aKpMBH>eH0CTM 
Kojn 3a HeKOHMKO cm oncTyna on ohot Kojn >Ke/iMMO 
M3pannTM je Kon tbyTHOBor Tnna nyp6nHa npoMjeHa 
acnacHe na/bMHe onHOCHO ny>KMHe nnjeBM. 36or Tora je 
pe3aH>e nnjeBM Ha Mjepy no6po ocTaBMTM no TpeHyTKa 
Kan oraenaao 6yne noBpmeHO jep heMO tck Tana 3Ha™ 
H>eroBy roaHy acnacHy na/biray. Kon 4 )MHOr 6pymema 
KopncTe ce Kpahn peHTpaaHM noTe3M (1/4 no 1/3 
iipeaHMKa) nan W noTe3M MCTe ny>KMHe m mnpMHe oko 
2 cm. HeKe 6wi Hiije pa3anKe Met)y H>MMa HeMa, ocmm 
hito W noTe3M noMaacy M36jeraBaH>y 30Ha Kon 6pycaaa 
Kojn iiperoMHO noHaB/bajy CBoje noKpeTe. Ho BpaTMMO 
ce 4>mhom 6pymemy. no 3aBpmeTKy rpy6or 6pymema 
npeaa3MMO Ha 6pyuieH>e ca npBOM cjinHnjoM 4>paKu,njoM 
6pycHor npaxa. HanpMMjep, axo cmo rpy6o 6pycnan ca 
npaxoM (|)MHohe #120, can 6pymeH>e HacraB/baMO ca 
npaxoM cjjMHohe #220 na #400 MTn. 3a CBaxy 4>paKu,njy 
Tpe6a noTpouiMTM oko 1 caT pana na 6m ce yKaoHnan 
TparoBM 6pymen>a npeTXonHOM 4 ) paKLi,MjoM. Ako 
hmcmo cnrypHM na cy cbm TparoBM yKaoH>eHM, 6o/be 
je jom Maao nponyaoiTM 6pyuieH>e. Kon npBe nanje 
Tpn 4>paKu,nje cjaiHohy noBpniMHe aaKO opnjeHMMO 


npoMaTpan>eM ocymeHe m no6po 0CBMjera>eHe naoae 
oraenaaa MaanM noBehaaoM. Ljnjeaa noBpniMHa Mopa 
M3raenaTM jenHaKO, 6e3 Behnx yoM/bMBnx omTehen>a m 
orpe6oTMHa. 06paTMTe naaimy Ha py6 oraenaaa jep ce 
oh 6pycn HajcnopMje. YnyhMHe (TOHKMije nan iinKH,mj,e 
KaKo ce aecro Ha3MBajy) 3aocTaae on rpy6or 6pymeH>a 
Kon noanpama ce nojaBa>yjy m3 Hnaera m BMrne ce He 
Mory yKaoHMTM. Kan ce oraenaao Mera/in3npa MCTnay 
ce Kao CMBMao iiaoae, a CBjerao pacnpmeHO Ha H>MMa 
KBapn KOHTpacT caMKe m ncnnpe neTaa>e. 3aTo 6ynMTe 
Bpao naac/bMBM Kon npopjemMBama na an cy TparoBM 
npeTXonHe 4>paKu,nje yKaon>eHM nan Hncy. Mhotm aMa- 
Tepn, noce6HO ohm HenocycHM, He aceae pncKiiparn na 
ca CBaKOM (J)MHohoM 6pycHor npaxa 6pyce naa nyTa 
nyace Hero hito je to OBnje iipenopyaeHO, naxae oko nea 
caTa no 4>paKu,njn. Ha Taj cy Hamm cnrypHM na cy cbm 
TparoBM 6pyuieH>a npeTxonHOM 4>paKu,njoM yKaon>eHM. 
>Kean an ko M36jehn OBaj nonaran pan, mtokcmo cm 
noMohn raxo na naa KOMannha CTaKaa, Met)yco6HO 
6pycMMO HeKoanKO MMHyTa caMO ohom (JipaKijHjoM 
npaxa ca KojoM rpeHy i HO panMMO. Mokcmo cm TaKo 
HanpaBMTM m pnjeay cepnjy CTaKaaaija Met)yco6HO 6p- 
ymeHMx caMO ca jenHOM 4>paKu,njoM 6pycHor npaxa, 
on OHe Hajrpy6/be, no OHe HajcjiMHnje. Can mojkcmo 
ycnopel)MBaTM M3raen naoae oraenaaa m OBaKo M36py- 
uieHor cTaKaapa. M3raena an naoaa oraenaaa rpy6a>e, 
3 h an m na TparoBM on 6pymeH>a rpy6/bOM 4>paKu,njoM 
jom Hncy yKaomeHM, na 6pymen>e jom Tpe6a HacTaBM- 
tm. OBnje je nocTa Baaoio na cTaKaapa 6yny on MCTe 
BpcTe CTaKaa Kao m oraenaao. Boral 6pymeH mctmm 
6pycHMM npaxoM Kao m npo3opcKo CTaKao M3raena 
cjiMHMje on n>era jep je TBpt)n na Hac to Moace 3aBapaTM. 
noHOBMMO jom jenHOM: aKO hmcmo cnrypHM na cy cbm 
TparoBM 6pymen>a npeTxonHOM (j)paKu,njoM yKaomeHM, 
HacTaBMMO 6pymen>e CBe noK He 6yneMO noniyHO cnry- 
pHM na cy cbm TparoBM 3ancTa yx/iomeHM. na3MTe Ha 
py6 oraenaaa! 

l/tepafla MaTpime 3a no/n/ipait>e 

Kan je 4 >mho 6pymen>e 3aBpmeHO, MoaceMO npncTy- 
nnTM noanpamy oraenaaa. floK cmo Kon 6pymen>a M3- 
Met)y nanje CTaKaeHe riaone HaHOcnan CBe (jaiHnjn n 
(JiMHMjn 6pycHM npax m TaKo CMamMBaan HepaBHMHe 
noBpmnHe oraenaaa m aaaTa, Kon noanpama nocTynaK 
je HemTO npyraHMjn. Kon M3pa ne npeLi,M3HMx oiitmhkmx 
naoaa Kao aaaT 3a noanpame totobo MCK/byaiiBO ce 
KopncTM CMoaa. CMoaa je HanMe Bpao rycTa TeKyhnHa 
Koja y TOKy noanpama Mnjema CBoj o6anK 3ajenHO ca 
naoxoM oraenaaa m TaKo joj ce CTaaHo npnnarol)aBa. 
Y MH03eMCTBy ce Mory Ha6aBMTM Beh roTOBe CMoae 
3a noanpame, ho y Hamj 3eM/bM to jom HMje Moryhe, 
6apeM He y MaanM KoananHaMa, na heMO CMoay Mopa™ 
npnpenMTM caMM. Totobo CBaxa Kmnra o M3pa nn orae- 
naaa m3hocm n noKojn „CBoj” penenT 3a CMoay 3a 
noanpame, ho raaBHM cacTojpn cbmx tmx pepenara 
yraaBHOM cy mctm. 3a Hame oraenaao iiorpe6HO je oko 
1/2 no 1 kg CMoae 3a noanpame (6oa>e HemTO Bnme jep 
ce aaKO Moace noronnTM na npBy Marpmj,y omTemMO 


BacHOHa 


ACTPOHOMCKM TEJlECKOriM 



™ n 

Kana<t>OHMj 

% 

BOCaK 

% 

6MTyn/ieH 

% 

paflHa 

P10 

70 

29 

30 

35 

P9,5 

60 

39 

25 

30 

P9 

50 

49 

20 

25 

P8,5 

38 

61 

18 

22 

P8 

15 

84 

15 

20 


Ta6ena 4: CacTaB CMO/ia 3a no/iMpait>e 3a nojeflMHe 
paflHe TeMnepaType. IIoctoijm ce oflHoce Ha T6>Ki/iHy 
nojeflMHiix cacTojaxa. 


na heMO Mopa™ M3paflMTn HOBy). Ha6aBMMO 3aTO cam- 
jeAehe cacTojKe: 6MTyMeH oko 1 kg, KanacjiOHiij oko 1 
kg, iiHennmn BocaK oko 50 ao 100 g. 

BMTyMeH Mopa 6 mtm tbpa. HeMojTe KynoBaTM 
xeKyhii 6wTyMeH KojM ce Kopncm 3a npeMa3MBaH>e 
noAOBa, ayTOMohnna n ca. Beh Kpym 6myMeH kojm 
ce Mopa TonMTM Ha Barpn. Bpno Ao6ap je 6nTyivieH 3a 
n>enn>eH>e kpobhmx neneHKM, a am ra je TernKO KynMTM 
y KOAMAMHaMa MaH>MM oa 25 kg. IlocTojM ah y Barnoj 
6 am 3 mhm HeKO rpaAMAMuiTe, noKymajTe 3aMOAMTM 
paAHMKe Aa BaM Aajy KOMaAwh Te, 3a Bac AparoujeHe, 
ApHe Mace. Bpno je Ao6pa m u,pHa cTonapcxa CMOAa 
Koja ce MOAce ao 6 mtm m y MaAMM KonMHMHaMa a am je 
OHa 3HaTHo cxyii/ba oa 6myMeHa. 

CMOAy 3 a noAnpaae ao 6 mt heMO TaKo Aa y HeKoj 
CTapoj nocyAM pacTonMMO OnTyMeH, na My 3 aTMM ao- 
AajeMO KanacjiOHiij aok cmoab He nocTaHe aobo/bho 
TB pAa, KaKO ce to y oiitmhkom acaproHy Ka>Ke. TBpaohy 
MOAceMO OTnpMAMKe OApeAMTM TaKo Aa Mamy KOAMHMHy 
pacxon/beHe CMone oxabammo TeKyhoM boaom m OHAa y 
H>y noKymaMO yTMCHym hokbt. Cmoab je OTnpMAMKe 
Ao 6 pe TBpAohe kaa hokbt tchiko yAa 3 n y H>y. Ako MAe 
AaraHO, npeMexaHa je m Tpe 6 a AOAaTM jom KanocjiOHiija, 
mam je OTBpAHyTM AyroTpajHMM KyxaH>eM. Ako HOKaT m 
koa jaKor npMTMCKa ocxaB/ba caMO naMTaK Tpar, CMona 
je npeTBAa m xpe 6 a je OMeKmaTM AOAaBameM 6 niyMeHa. 
He noMa>Ke am hm to (hito je npnnMHHO HeBjepojaTHo) 
MOAceTe AOAaTM hckoamko Kami TepneHTMHa, ho onpe- 
3 ho, jep m Maaa ko/i mm Ha TepneHTMHa jaKo OMeKiua 
CMOAy. 

TBpAoha cMoae jaKo obmcm o Ban>cKoj TeMnepa- 
Typn. Ca nopacTOM TeMnepaType CMOAa Harno nocTaje 
MeKma, TaKo Aa CMona Koja je Ao 6 pa 3a paA Ha co 6 Hoj 
TeMnepaTypn (oko 20 CTynmeBa), MOAce Beh koa 24 mam 
25 cryiibbeBa 6 mtm npeMeKaHa, a McnoA 18 npeTBpAa. 
y TaheAM 4 abtm cy peijenTM 3a CMoay 3a noAMpan>e. 

Kaa cmo „CKyxaAM” CMony A<e/beHe TBpaohe, mo- 
AceMO npMCTynMTM M 3 paAM Marpmj,e 3a noAMpan>e. 
MaTpMAy 3a noAMpan>e hmhm caoj CMone Ae 6 eo 3 ao 
8 mm, KojM CBojoM 3 aKpMBA>eHomhy cAMjeAM o6amk 
iiAone orneAaAa. 

06mhho ce OBaj caoj CMone HaHama Ha anaT 3 a 
hpymeme jep oh Beh MMa norpe 6 Hy 3 aKpiiB/beHOCT 
noAAore, bam ce Kao noAAora 3a CMOAy MOAce kopmctmtm 
m Apyrn KOMaA CTaKAa, Mexana mam ca. Bmtho je Aa ce 
Ae 6 A>MHa CAoja CMoae He MMjen>a 3 HanajHo oa cpeAMHe 


Ao py6a noAAore (peu,iiMO He Bmue oa oko 1 mm), fla 
6m ce MaTpMLja 6p>xe npMnaroljaBana ii/iohm orAeAaAa, 
Ha H>eHoj noBpuiMHM M3pe3yjy ce KBaApaxnhM bcamhm- 
He 15 ao 25 mm, obmcho o bcamhmhm orAeAaAa, koa 
nera je bb>kho Aa ce cpeAMHa noAAore HaAa3M y 6am- 
3mhm py6a cpeAMHm>er KBaApaTMha (cAMKa 18, 18a) 
Kano 6m ce M36jeraa nojaBa 30Ha Ha iiaohii orAeAaAa. 
HajjeAHOCTaBHMjn hbhmh M3paAe Maxpnije je Aa ce no 
py6y anaxa 3aAMjenn TpaKa MacHor namipa Koja 3a 
oko 1 cm Bnpn m3hba py6a ropme (3aKpiiB/beHe) nnone 
aAaTa. 

CaA npnpeAMMO m CMjecy npaxa 3a noAMpan>e m 
BOAe TaKo Aa amhm Ha pnjeTKo 6AaTo. He AOAajTe npe- 
BMuie BOAe jep he OHa, 6apeM y nonexKy noAMpama, 
caMO CMeTam m ycnopaBa™ npou,ec noAMpama. PacTO- 
n/beHa CMOAa 3a nonMpame yAMje ce y OBaKo M3pat)eH 
Kaayn TaKo Aa TBopn cAoj Ae 6 /biiHe 7 ao 8 mm. Cmoab 
He CMMje 6 mtm npeBpyha Aa noAAora He 6 m nyKAa, a 
Ao6po je Aa ce m noAAora 3arpMje Ha 30 ao 40 crymbeBa 
U,eA3Mjyca (TaMaH toamko Aa ce jom Moace AP>Kaxn y 
pyAM). CMOAa ce 3arpnje caMO toamko Aa AaraHO Tene, 
Kao MeA- KaA je cmoab yAMBeHa y Kaayn, Tpe6a npw- 
HeKaTM aok ce toamko He oxnaan Aa BMme He Moace 
rehii, a am Aa jom 6yAe MeKaHa. Y Met)yBpeMeHy nnony 
oraeAaaa HaMaaceMO npnje npmipeMA,eHOM CMjecoM 
BOAe m npaxa 3a nonMpame. Kaa CMoaa aobo/bho OTBp- 
AHe, yKAOHMMO iiamip ca py6a noAAore m Ha CMony 
cnycTMMO orneAaao, na3ehn npw tomc Aa McnoA rnera 
He 3aocTaHy Mjexypn 3paxa. Haj6o/be je Aa ra cnycTMMO 
koco Taxo Aa aoamphc CMoay Ha jeAHOM py6y noAAore 
na Aa OHAa nonaraHo aobcacmo orneAaao y kohtbkt 
ca AMjeaoM noBpmMHOM CMone. Koa Tora oraeAaAO 
MMneMO naraHMM KpyaomM noTe3MMa m nocTeneHO 
noBehaBaMO npMTMcaK Ha rnera. HaBna>KMMO am 
boaom 3aAH>y CTpaHy orneAaaa mijeiio he ce BMAjera 
Kojn AMjenoBM orneAana cy y AOAwpy ca cmoaom, a Kojw 
jom HMcy. flnjenoBM xojn cy y KOHTaKTy ca cmoaom 
M3rneAajy cbcbmm ijpHO. Koa obot nocTynKa amo CMoae 













CnviKa 18. llocTynaK M3pafle MaTpmje 3a nonnpaibe 


ACTPOHOMCKM TEJlECKOnM 


BacnoHa Sgv, 
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Cm/iKa 18a. nom»Kaj KBaflparaha CMOJie 3a no/ii/ipait>e 

6mt he MCTMCHyT npeKo py6a noAnore, a Ae6/biiHa 
c/ioja CMO/ie he ce CMaftnra, a hm Ha to ce He xpe6a 
o6a3MpaTM. Ox/ia^w an ce CMona npeBnme, TaKo fla hm 
y3 bc/ihkm npMTMcaK BMiue He ycnnjeBaMO 11060/bmai M 
KOHTaKT orneAana m CMone, civio/iy 3arpnjeMO ypaaa- 
H>eM y TOiuiy Bony. TeK KaA je orneAano ca cbmm cbojmm 
A wje/iOBMMa y KOHTaKTy ca cmo/iom, OBaj flwo nocna 
je 3aBpmeH. 3aocTaHe hm npw tomc hckohmko Mannx 
Mjexypnha 3paKa, He Behnx oa oko 1 mm, Ha h>mx ce 
He TpehaMO o6a3Mpani. OrneAano can oabojmmo on 
CMone, onepeMO m oaho>kmmo Ha CTpaHy. Ha cmohm 
can MopaMO M3pe3aTM KBaAparahe. Haj6o/be je Aa np- 
bo HeKMM ouiTpMM npeAMeraM 3appTaMO HMHMje no 
KojnMa heMO pe3ara . CaMO pe3aH>e Bpno je np/baB no- 
cao m Haj6o/be je fla ce pasn Bami m y cTapoM oAnjeny. 
npBO OHITpMM HOHCeM yKHOHMMO BMHiaK CMOHe KOjM je 
koa 4>opMMpabba Marpmj,e 6 mo ncmcHyT npeKo py6a 
noAHore m to raKO Aa je OApe3aHM py6 cm one Mano 
3aKomeH npeMa rope (iipenHMK ropae nnone CMone 
rpe6a 6 mtm hchito Maita (1 ao 2 mm) oa iipenHiiKa 
orneAana). KBaAparahe M3pe3yjeMO ohitpmm ho*cm 
H aMa3aHMM caiiyHmj,OM mhm chmhhmm anaTOM. CMona 
He CMnje 6 mtm upex/iaAHa jep he imane nypara Kao 
CTaKHO. He noKymaBajTe jeAHMM pe30M M3Ay6cTM 
pnjenM xaHan Kojn rpe6a 6 mtm hi upon 3 ao 4 mm m 
mcto tohmko Ay6oK, Beh CBaKMM pe30M 3ape>KMTe 
oko 1 mm y Ay6nHy. IIoTpehHo je AOCTa Bje>K6e 
Aa 6 m ce OBaj nocrynaK M3Bje>K6ao. Hecra nyTa ce 
AOToam Aa ce koa ype3MBafta yHMHiTM MaTpnpa na je 
noTpehHO m3hmtm HOBy. Koa ype3MBaH>a cm mtokcmo 
noMohM Ha hckohmko HannHa. Mojkcmo HanpMMjep 
KaHane mctohmtm CTapMM navranoM, na caMO pyhoBe 
nonpaBMTM htokcm. HeniTO BMrne nocna M3MCKyje 
M3paAa ApeeHor Kanyna y Kojn ce nnjeBajy nnoHMpe 
CMone noTpehHMx AMMeH3Mja, Koje ce 3axnM Harao 
3arpnjy Ha nnaMeHy m 3aHMjene Ha noAHory. Tehereau 
npenopyna MCK/bynMBO OBaj HannH M3paAe MaTpnpa 
3a nonnpafte, a m 3 CBojer MCKycTBa Mory pehn Aa ce 
Ha Taj HanMH 3ancTa Haj/iaKme M3pat)yje MaTpnu,a Koja 
o6mhho oa npBe ncnaAHe oahmhho. 

KaA cy KaHann totobm, 3arpnjeMO MaTpnpy y to- 
nnoj boam (30 ao 40 CTynH>eBa) m Ha H>y nocTaBMMO 
orneAano npeMa3aHO CMjecoM 3a no/inpaibe. OrneAano 


onTepemMO ca hckohmko kg TepeTa m TaKo ocTaBMMO 
AOK ce CMO/ia He oxnaAn, Aaxne oko nerapT ao nona 
caTa. OBaj nocTynaK Ha3MBa ce toii/io npemafte m 
oh ocnrypaBa noAyAapHOCT n/iona CMO/ie m oraeAaHa 
iipwje noneTKa paAa (t3b. KOHTaKT). Hnje hm KOHTaKT 
Ao6ap, orneAano he ce HejeAHOHMKo nonMpaTM, a 
AohMBeHa n/iona 6 mt he HenpaBMHHa m Tpe6ar he 
ynoHCMTM mhoto xpyAa Aa ce H>eH o6hmk nonpaBM 
Ha ccjiepy. flohap KOHTaKT HajBa>KHMjM je 3a ycnjex 
nonMpan>a m KacHnjer Kopnrapafta 3ppaHHe nnone. 
Ocmm Tonnor npemaH>a nocTojn m xnaAHO npemafte 
Koje ce npMMen>yje y nay3aMa koa nonnpafta, KaA je 
KOHTaKT Beh nocTMTHyT, na ra caMO Tpe6a canyBaTM. 
Koa xnaAHor iipemaiba jeAHOCTaBHo ce orneAano npe- 
Ma3aHO CMjecoM 3a nonnpafte nocTaBM Ha MaTpnpy 
m onTepe™ Kao m koa Tonnor iipemaiba, ann ce caAa 
TaKo ocTaBM hckohmko cam mhm naK m npeKo HohM. 
np M TOMe Tpe6a na3MTM Aa ce CMjeca 3a nonMpan>e He 
ocyniM na je Aohpo py6 orneAana m MaTpnpe OMOTara 
BnancHOM KpnoM. Ocyrnn hm ce CMjeca 3a nonnpafte, 
CMona he ce 3anMjenMTM Ha CTaKHO m koa noKymaja 
OABajan>a orneAana Hajnemhe Aona3M ao /iOM/beH>a 
MaTpMpe. 

no/inpaite 


KaA je MaTpnija cnpeMHa 3a nonnpafte, npnnpe- 
mmmo CMjecy BOAe m npaxa 3a noanpafte. Y Mano 
Bone pa3MymMO hckohmko >K/inHHLj,a npaxa 3a no- 
nnpafte Taxo Aa AohnjeMo pnjeTKy nacTy Kojy Ha 
orneAano HaHOCMMO >k;immmij,om. nonnpafte 3ano- 
HMfteMO ca MarpnAOM norne, Aaxne y mctom nono- 
>Kajy Kao n koa 6pymeH>a orneAana. Kopmctmmo W 
noTe3e cpeAfte / i , y > KviHe , m Kao m koa 6pymeH>a, Me- 
t)yco6HO 3aKpeheMO orneAano m anaT (MarpMij,y). 
Koa nonnpafta je oraop Kperafty orneAana Hecro 
MHoro Behn Hero koa 6pymefta, ann to Hac He Tpe6a 
3a6pnH>aBaTM aKO je oniop jeAHOHnnaH. Met)yTMM, 
3anMH>e nn orneAano mhm nocKaKyje, to je cnrypaH 
3HaK Aa KOHTaKT M3Met)y nnone orneAana m CMone Hnje 
Ao6ap na Tpe6a hohobmtm Tonno npemafte. Ako je 
oraop koa nonnpafta npeBennK, mtokcmo koa Tonnor 
npemafta M3Met)y orneAana n CMone yMerayra KOMaA 
MpencMAe 3a KOMapu,e m npnTMCKOM je yracHyra y 
CMony. Mpe>KMij,y HapaBHO HaManceMO CMjecoM 3a 
nonnpafte, Aa ce He 3annjenM. Mpe>KHLj,y yKHOHMMO m 
xnaAHMM npemafteM nonpaBMMO KOHTaKT. noBpmnHa 
KBaApamha CMone caA je iiOAnje/beHa Ha mhohitbo 
M annx KBaApaTnha Kojn CMaayjy oraop koa nonnpafta 
m OMoryhaBajy naKme OApncaBafte KOHTaKTa. Koa Home 



CxiMKa 19. JeflHOCTaBaH TecT HcnonnpaHoc™ 


BacnoHa 


ACTPOHOMCKM TEJlECKOriM 



TexHMKe no/inpama ohm MetjyTMM Mory 6 mtm y3poKOM 
t 3 b. MMKpoxpanaBOCTM iiaone xoja MO>Ke noKBapMTM 
KBa/iMTeTy c/iMKe 6yayher oraeAaaa. OHa ce o 6 mhho ja- 
B/ba koa (fiopcnpaHor iio/inpama BehnM npMTMCKOM m 
6 p 3 mhom m 3aTo xoa iio/inpama He Tpe6a >Kypi/ni/i. 

Beh HaKOH AeceTax MMHyTa pa«a noBpniMHa orae- 
Aaaa nonei he ce cjajMTM. Ka« je a/iax ao/be, no/inpame 
o 6 mhho noHMH>e o,u, cpeflMHe. fla ce oraeAaao nomyHo 
ncnoanpa, noTpehHO je y npocjeicy 6 ,40 10 caTM. Y no- 
neTKy no/inpama a axo heMO npaTMTM xaxo Hanpeflyje 
iio/inpame axo oraeAaao oxpeHeMO npeMa CBjeTay m 
noBehaaoM npoMaTpaMO meroBy noBpmMHy. Jom He- 
MCiio/iMpaHe xpanaBOCTM 3aocraae oa cjiMHor 6pyme- 
ma BMfle ce xao cnrae TaMHe aonxiape. Ilpefl xpaj no- 
anpama obmx TOHxnpa je Maao m Temxo ce onasxajy, 
aan ce 3aTO xoa MeTaan3npama Mory nojaBMTM xao 
MyTHoha noBpniMHe oraeAaaa. He >xypMTe 3aTO ca 3a- 
BpmeTXOM noanpaH>a. Mhoio cnrypHMjM TecT ncno- 
anpaHOCTM n/ione je (fioxycnpame caiaxe >xapHe hmtm 
cnjaamj,e nan CyHija Ha ncnoanpaHy n/iony. Ha Ao6po 
McnoanpaHoj ii/iohm cawxa hmtm je«Ba he ce BMAjeTM. 
nojaB/byjy an ce yHyTap c/inxe cjajHe TOHXMu,e, to cy 
iipeocraae pynnije Ofl 6pymeH>a m OHe cy CMrypaH 3Hax 
Aa noanpame jom HMje 3aBpmeHO. 

Axo HaxoH HexoaMxo caTM iio/inpama Ha py6y 
ocTaje mhoto TOHxnpa xoje Temxo M3aa3e, mtoxcmo 
3aMnj eHMTM noao>xaj oraeAaaa m MaTpnije. Kaa je 
orae^aao flome, MaTpnija BMme cxn^a py6 oraeAaaa 
na he oh ycxopo 6 mtm McnpaBHO McnoanpaH. Tex xaA 
je oraeAaao cxopo cacBMM McnoanpaHO, npMCTyna ce 
onTMHXMM xoHTpoaaMa m xopexijMjaMa o6anxa iiaone 
oraeAaaa. To ce pa«M 36or Tora mao npepaHa xoHTpoaa 
AOboam ao noxymaja xopexpnje, a xaA je oraeAaao 
Aohpo xopMTMpaHO aMaiep ce Temxo OAaynyje 3a 
HacTaBax noanpama Aa 6 m yxaoHMO npeocTaae toh- 
KMu,e oa 6pymema. Pe3yaTaT je oraeAaao ca Aohpo xo- 

pMTMpaHOM II/IOHOM, aaM M MHOHITBOM TOMKMU,a xoje 
pacnpmyjy CBjeTao m XBape xoHTpacT caMxe, nocehHO 
xoa naaHeTa nan Mjeceri,a. A xaxo ce TOHXMu,e o 6 mhho 
H arao nojaBe HaxoH aayMMHM3apMje oraeAaaa, xoja 
HMje jecjjiMHa, Temxo Aa he oraeAaao mxaa 6 mtm ao 
xpaja McnoaMpaHO. TaxBo oraeAaao M3Bop je mho™x 
paaonaparba m home Aa ra HeMaTe. 3aTO npnaexajTe ca 
onTMHXMM xoHTpoaaMa aox oraeAaao He 6yAe nomyHo 
McnoanpaHO. TaAa ce mmpho MTOxeTe nocBeTMTM xope- 
XAMjaMa, He pa3MMina>ajyhM o tomc xohe an ce TonxMije 
M3ry6MTM nan He. 

AiviaTepcKa i/opa^a oxynapa 

Maxo M3paAa coaMBa HMje Te>xa oa M3paAe orae- 
Aaaa, OHa MMa CBoje cnepM<])MHHOCTM. Kao npBO, co- 
HMBa oxyaapa 3Harao cy Mama oa oraeAaaa m o 6 mhho 
cy npeaHMxa n3Met)y 5 m 30 mm. OBaxo Maae onra- 
axe eaeMeHTe He mo>xcmo M3pal)MBaTM tcxhmxom xoja 
ce xopMCTM 3a oraeAaao. CoanBa ce o 6 mhho M3pat)yjy 
Taxo Aa ce aaaT MOHTMpa Ha ocoBMHy xoja ce iipw- 
xaaAHMM motopom oxpehe. Bp3MHa oxpeTama pacTe ca 
CMamemeM npeaHMxa coanBa m 3a cohmbo HaBeACHMx 
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Cm/ixa 20. Je/jHOCTaBHi/i Ti/inoBi/i oxyaapa 3a caMorpa- 
flmy (ropmi/i pefl XajreHCOB i/i PaMCfleHOB oxyaap) 

npeaHMxa xpehe ce M3Mel)y HexoaMxo AeceTaxa m Hexo- 
anxo CTOTMHa oxpeTa y MMHyTM. nopeA Tora, xaxo ce 
cohmbo cacTojn oa ABMje naoae, noTpehHO je na3MTM 
Ha mnxoBy xohachtpmhhoct, nan no 3aBpmeTxy 
M3paAe coaMBa M3BpmMTM meHo ijeHTpMpame. 3a 
o6a nocTynxa noTpehaH je aoabthm npn6op. Ho, 
HajBeha noTemxoha ae>XM y hmh,chmam Aa cy coaMBa y 
BehnHM oxyaapa M3pat)eHa oa hcko/imxo BpcTa onm- 
hxmx CTaxaaa xaxo 6 m ce xopMrMpaae xpoMaTcxa m 
A pyre a6epaij,Mje oxyaapa. Kaxo je oiitmhko cTaxao 
y Hamoj 3eM/bn npaxTMMHO HeMoryhe Ha6aBMTM y 
MaaMM xoaMHMHaMa, mTO yocTaaoM hm y MH03eMCTBy 
HMje jeAHOCTaBHO, jep ce oiitmhko CTaxao yraaBHOM 
npoAaje y 6aoxoBMMa tokmhc AeceTax kg, cacBMM je 
jacHo Aa aMaTepcxo 6pymeme oxyaapa HMje jecjriMH 
xo 6 m. KMaorpaM o 6 mhhof ohtmhkoi' cTaxaa CTojM 
oxo 100 EUR, a cneii,Mja/iHa CTaxaa Mory xomTaTM m 
AB aAeceTax nyTa BMme. IIIto OHAa yaMHMTM? npBO, 
m HajjeAHOCTaBHMje je mcxopmctmtm oxyaap CTapor 
Ayp6MHa mbm AsoraeAa. Obm oxyaapM y npaBMay cy 
AOBomHO XBaaMTeTHM 3a ayp 6 mh onMcaH y obom npM- 
pyaHMxy. BehMHa obmx oxyaapa je T3B. KeaepoBor tm- 
na, xojM ce noHexaA Ha3MBa m axpoMaTCXM PaMCACHOB 
oxyaap, aaM ce Mory HahM m ei’30TMHHe M3BeA6e, noce- 
6 ho Ha ABoraeAMMa pycxe npoM3BOAme. Oxyaapn abo- 
raeAa o 6 mhho 3 aAOBoa,aBajy Ha Ayp 6 nHMMa xoa Kojnx 
F 6poj HMje MamM oa 8 m/im 7, aaM MMa m aoniMjMx. Hax 
m xynma m pacraB/bame hobot ABoraeAa McnaaTM ce 
ycnopeAMMO aM AMjeHy ABoraeAa pycxe npoM3BOAme 
m oxyaapa xojer MopaMO xynoBaTM m 3 MH03eMCTBa. Y 
CBaxoM c/iynajy, axo xynyjeTe ABoraeA, yApy>KM're ce ca 
iipMjare/beM, mm APyry noaoBMpy ABoraeAa MexopM- 
CTMTe xao Tpaaoiao. 

nopeA Tora, mtoxcmo noxymaTM y npoAaBaoHM- 
n,aMa pa 6 a,eHMx CTBapM xynMTM ABoraeA, noBehaao, 
o 6 jexTMBe CTapMx cjiOToanapaTa m ca. HapaBHO axo 
cy no LjnjeHM iipMci yiiaHHM. OOjexTMB (jiOToaiiapaTa 
MO>xe ce y Hy>XAM yiiOTpnje 6 MTn xao oxyaap 3a Maao 
noBehame, aan ce He MO>xe yHaupnjeA pehn xohe an 
OApet)eHM ohjexTMB abtm Ao 6 py canxy nan Hehe. To 
ce jeAHOCTaBHO Mopa Mcnpohara. nopeA Tora, oa 
caxyn/beHMx oiitmhxmx AMjeaoBa mo>xcmo noxymam 
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c/io/kmtm HeKM oxyaap. M Ty je HeMoryhe npenBMnjeTM 
Mcxofl. CaMO npo6a Ha HameM nyp6nHy MO>Ke noKa3aTM 
na Tim TaKo CTioiKeHM OKy/iap naje 3anoBO/baBajyhy 
CTiMKy mtim He. Ofl caKynTbeHMx coanBa motkcmo 
npo6aTM cacTaBMTM jenaH on aeinpn inna oxy/iapa: 
jeOnocmaena conuea, Xajzencoe oxynap, PaMcdenoe 
oxynap u CuMempuHHU oxynap. 

Cbm ocTaiiM tmhobm oxy/iapa 3axTnjeBajy Met)yco- 
6 ho ycxaat)eHa coanBa tom ho nponMcaHMx omnaxnx 
CBojcTaBa m Ty ce caaran>eM m 3 HacyMMpe caKyn/beHMx 
fliaje/iOBa HMima He MOMce HanpaBMTM. 

JeflHOCTaBHa coai/iBa 

JeflHOCTaBHO comm bo, o 6 mhho naaHKOHBeKCHO, 
MOMce ce KopMCTMTM 3a Be/inxa noBehaita. Hnje ko- 
pMTMpaHO Ha 6ojy, na Haj6o/be pann Kon nyp6nHa 
Be/i m Kor F 6poja, HanpMMjep Kon peijipaxTopa. 06mhho 
ce KopncTM 3a BeawKa noBehaita. Henocra'rax mm 
je MaaeHO bm^ho no/be no6pe c/iMKe xoje ce Kpehe 
M3Met)y 15 m 25 CTynH>eBa. IIpeflHOCT mm je Be/inxa 
yaa/beH0CT M3aa3Hor oTBopa on 3anH>e nnoae coHMBa, 
Koja je OTnpMaMKe jenHaxa MooKHoj na/BMHn coHMBa. 
Kon OKyaapa MaaMx >km>khmx na/BMHa obo HMje 3a- 
HeMapMBa npenHOCT, na axo MMaTe pecjipaxrop, CBaxaxo 
pa3MOTpMTe m OBaj TMn OKyaapa. Kon obot TMna OKyaapa 
paBHa CTpaHa (nan CTpaHa MaH>e 3axpMBa>eH0CTM, 
axo coHMBa HMje naaHKOHBeKCHa) OKpehe ce npeMa 
o6jeKTMBy. 

XajreHCOB OKy/iap 

XajreHcoB oxyaap cacTojM ce on nsa no3MTMBHa 
coanBa, o 6 mmho naaHKOHBeKCHor o6aMKa. Oh je 3acHo- 
BaH Ha npnHii,miy na je xoM6nHau,Mja n fi a coanBa, 
M3pal)eHa on mctc BpcTe CTaKaa, axpoMaranHa yxo/inxo 
cy Ta nea coanBa pa3MaKHyTa 3a noaoBnpy 36poja CBojnx 
TKMTKHMX na/BMHa. flpyTMM pnjeMMMa, aKO je >KM>KHa 

naa,MHa npBor coanBa FI, a npyror coanBa F2, OHna 
heMO aKpoMaTCKM oxyaap no6inM axo mx nocTaBMMO Ha 
pa3MaK on D = (FI + F2)/2. Hajaemhe ce 3a OBaj oxyaap 
KopncTe naa coanBa anje tkmtkhc na/BMHe cy y onHOcy 
1:3, npn aeMy je commbo Maine tkmtkhc na/BMHe 6aM>xe 
OKy. Obo je TMn T3B. HeraTMBHor OKyaapa, hito 3Haan na 
My ce MCM/KHa na/BMHa Haaa3M M3Mel)y coanBa OKyaapa. 
Kon no3MTMBHMx OKyaapa (npeocTaaa xpn TMna OKyaapa 
onncaHa y obom nwjeay cy no3MTMBHa) >KM>KHa na/bMHa 
Haaa3M ce ncnpen npBor coanBa OKyaapa, na ce OBaKaB 
OKyaap Monce kopmctmtm m Kao noBeha/io. Yna/BeHOCT 
M3aa3Hor OTBopa on 3ann>e naoae coaMBa OKyaapa je 
3HaTHO Mama on OHe Kon jenHOCTaBHor coaMBa m m 3 hocm 
oko 0,3 ^CM/KHe na/BMHe OKyaapa. XajreHcoB OKyaap MMa 
BeanKO BMnHO no/Be, hckm nyTa m no 50 CTyraneBa. Ha 
>KaaocT, KBaaMTeTa c/inxe orpaHMaeHa je aOepapnjaMa 
na OBaj OKyaap HMje Moryhe kopmctmtm Kon F OpojeBa 
MaiBMx on 10, a Haj6o/be panM Ha pecjipaxxopnMa. 
M3 mctmx pa3Hora oxy/iapw obot TMna He pane ce ca 
)km)khmm na/BMHaMa MaiBMM on oko 15 mm. BehnHa 
jenHOCTaBHMx MMKpocKoncKMx OKyaapa obot je TMna. 


PaMcpeHOB OKy/iap 

M OBaj OKyaap 3acHOBaH je Ha mctom npMHpnny 
axpoMaTMHHOCTM Kao m XajreHcoB OKyaap, aan je 3a 
pa3HMKy on n>era no3MTMBaH. PaMcneHOB OKyaap ca- 
CTojn ce on n»a nneminaHa naaHKOHBeKCHa coaMBa c 
TpOycMMa OKpeHyTMM jenaH npeMa npyroMe m pa3Ma- 
KHyTMM 3a 2/3 no 3/4 mcm/khc na/BMHe jenHor coaMBa. 
BMnHO no/ne HeniTo je Behe, no 30 CTymneBa, a MOMce 
ce kopmctmtm m Ha peifiaeKTopMMa no F 6poja 7 nan 
6. OBaj OKyaap 3acHMBa ce Ha npMHpnny na nea MCTa 
coaMBa, pa3MaKHyTa 3a CBojy /KM/KHy na/BMHy, TBope 
axpoMaTCKM OKyaap. Ho, KaKo je y tom noao/xajy 
M3aa3HM OTBop Ha 3ann>oj naoan M3aa3Hor coaMBa, 
CMan>yje ce Maao pa3MaK n3Met)y coaMBa na 6 m ce 
M3aa3HM otbop onMaKHyo on 3ann>er coaMBa, hito 
pe3yaTMpa rope cnoMeHyTMM pa3MaKOM M3Mel)y 
coaMBa. y tom cayaajy M3aa3HM otbop 6aM3y je 3anH>oj 
naoaM OKyaapa, o6MaHO 0,1 no 0,2 /xn>XHe na/BMHe 
OKyaapa M3a H>e. )KM>KHy na/BMHy xoM6nHau,nje nsa 
coaMBa MO/KeMO M3paayHaTM m 3 cjiopMy/ie 3a >KM>KHy 
na/BMHy n®a TaHKa coaMBa, aaM je 6o/Be M3MjepMTM 
/KM/KHy na/BMHy M3pat)eHor OKyaapa, Hanp. Mjepen>eM 
npeaHMKa M3aa3Hor OTBopa OKyaapa. o6pn OKyaa- 
pn Mory ce no6nTM aKO coaMBa m HMcy cacBMM 
naaHKOBeKCHa, na aaK m aKO mm ce /km/khc na/BMHe 
Maao pa3aMKyjy. Kao m iipwje, caMO npo6a Ha nyp6iiHy 
noKa3yje na an je M3pat)eHn OKyaap ycnno nan HMje. 
Obo je on/iMaaH OKyaap 3a xpa/xnao! 

C i/i M eTp i/i a hi/I OKy/iap 

MMaMO aM cpehy na cmo Ha6aBMaM nea MCTa m/im 
caMaHa axpoMaTCKa coaMBa, mo/kcmo on h>mx Hanpa- 
BMTM CMMeTpMHHM OKyaap. CoaMBa jenHOCTaBHO 
MOHTMpaMO TaKo na cy mm Tp6ycM oKpeHyTM jenaH 
npeMa npyroM TaKo na ce CKopo norn ay (0,1 no 1 
mm pa3MaKa cacBMM 3anoBO/BaBa). na3MTe na ce He 
noTaKHy, jep he ce cohmbo ohitcthtm. OBaKaB OKyaap 
MMa BeaMKO BMnHO no/Be, hckm nyTa m no 50 CTyniBeBa, 
BeaMKy yna/BeHOCT M3aa3Hor OTBopa (oko 0,8 ikm/khc 
na/BMHe) m yraaBHOM no6po pann Ha sehmm nyp6nHa 
no F 6poja 5 nan aaK 4. HeKM nyTa ce OBaj OKyaap 
norpeniHO Ha3MBa Plossl. 

flax/ie, aKO MMaTe CTapMx coaMBa, CBaKaKo noKy- 
rnajTe HeniTo cho>xmxm jep yBMjeK nocrajM maHca 
na ce no 6 nje ynoxpe 6 nB OKyaap. nponiBp/BaTe no 
nyhaHMMa ca pa 6 /BeHOM pohoM, (jioxo nyhaHMMa m 
ca. nnTajTe pon 6 nHy, MO>Kna hctko MMa pa 36 MjeHM 
nBoraen m/im caMaHy cnpaBy. M nycTMTe MauiTM Ha 
BO/By. 3 aniTO Hanp. He 6 m on pycKe „Tpy 6 e” 10x30 
y 3 eaM OKyaap 3 a CBoj acTpoHOMCKM nyp 6 MH (onaMaaH 
OKyaap), on coaMBa m 3 OKpeTaaa caMKe Te mctc Tpy 6 e 
cacTaBMaM CMMeTpMaHM OKyaap m MOHTMpaaM Ha 
Tpy 6 y Kojy heTe OHna ynoTpnjeOMTM Kao xpa/xnao? 
3 a Ty CBpxy Mo/xere M 3 panMTM m PaMcneHOB OKyaap. 
Tpy 6 a je nonywe yHMiHTeHa, aan no 6 nan CTe OKyaap m 
Tpa/KMao y 3 yMjepeHy pnjeHy. 
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MoHTaxta TenecKona 


3aflaraK MOHTa>Ke re/iecKona je oapjKaBaite y 
w^ea/iHOM oflHocy eaeMeHaxa oinxiMKor cycTaBa, Te 
Aa OMoryhaBa raeflaae pa.3Hnx xoaaxa He6ecKe ccjjepe. 
Ochobhm yBjeTM Koje Mopa 3aAOBoa>aBaTM Ao6pa moh- 
Taaca xeaecKona cy: 

• Be/iMKa CTa6n/iHOCT h KpyTOCT KOHCTpyxijMje 

• aaxoha h iipeu,M3HOCT noMMi^aita y o6nje och 

• 6anaHCMpaHOCT, roKMima ce Mopajy Ha/ia3MTM y 
ocaMa noMimaita 

• MoryhHOCT Bpinema npoMaxpama oa xopM30HTa flo 
3eHMTa y cbmm npaBijMMa 

• KOMnaKTHOCT KOHCTpyKpMje, Koja OMoryhaBa 6o/be 
Kopwiiihebbe npocTopa, mkihh TpaHcnopT h Behy 
KpyTOCT 

• MoryhHOCT yflo6Hor npoMaxpama y cbmm noaroxa- 
jMMa TeaecKona 

• jeflHocTaBHocT KOHCTpyKpuje Te npnMjeHa je<j>TMHMx 
MaxepMjaaa 

Oa HacTaHKa xeaecKona 30 Aaixac HacTao je HixxaB 
hm 3 MOHTaaca Koje 3aflOBoa>aBajy OBe onhe, a m MHore 
cnei^M^JMMHe 3axTjeBe. Be3 o63Mpa Ha to noBMjecHo 
6oraTCTBo, y nocneflH>e ce BpwjeMe CTBapajy m 
paAMKa/iHO HOBe KOHijenijMje MexaHMMKixx AjeaoBa 
xeaecKona. MHore MOHTa>Ke Koje cy 36or hckmx 
CB ojMx HeflocTaTaxa totobo naae y 3a6opaB Aaixac 
ce, 3axBa/byjyhn npMMjeHM hobmx Maxepwjaaa nan 
paayixaaa, Bpahajy noHOBHO y ynopa6y. 

Oiimc tmx MOHTaaca ce Beh Bixiue nyTa Morao Hahn 
y KH>MraMa m aacoiiMCMMa Kojn ce koa Hac o6jaB/byjy, 
na 6 m ce mm ocBpixyaM Ha jeflHy MaH>e no3HaTy, a/m 
BeoMa MHTepecaHTHy MOHTaacy, xojy cy Te KH>Mre 
3aHeMapnBaae turn npnKa3HBaae Kao jeflHocxaBHy 
A/IT/A3 MOHTa>Ky. ffOBCOH MOH r ra>Ka Hacraaa je M3 
noTpe6e a a ce „hm m 3 Hera” mpauii xeaecKon. TaKBa je 
KOHCTpyKpnja 6naa M3a30B BeoMa co(j)MCTMi^MpaHMM 
MOHTaacaMa Koje cy y aMepnijn M3pal)MBa/iM aMarepn 
OKyna,eHM oko aacoiiMca Scientific American m Sky te- 
lescope. AyTop Te MOHTa^ce IJoh ,Q,o 6 coh ( John Dobson) 
AOKa3ao je Aa ce ca BeoMa ckpomhmm cpeflCTBMMa mo>kc 
M3paflMTM ,ao6ap m ynoTpe6/bMB npMjeHOCHM MHCTpy- 



Cm/iKa 21. flpi/iMepi/i MOHTa>Ka Te/iecKona 




MeHT. flaixac, Ka« ce 36or CBe Beher cBjeraocHor 3 a- 
ratjema m3 mhotmx MjecTa BMme He Mory BpniMTM ac- 
TpoHOMCKa npoMarpabba, CBe ce BMme Tpaace xaKBM 
npMjeHOCHM MHCTpyMeHTM. Hxy i HOB reaecKon Ha flo6- 
cono MOHTa>KM Ty HanpocTO HeMa KOHKypeHpnje. 

MOH flo6cOH 


BeflaHTMHCKM peaOBHMK, yKMBehw 23 TOflMHe y 
MaHacTMpy, BeoMa je TemKO Aoaa3no flo Ma'repnjaaa m 
HOB i^a 3 a M3pafly TeaecKona. Iloce6aH My je npo6aeM 
6naa m 3a6paHa TaKBor pa«a y MaHacTMpy. Kaxo 6 m 
oa rtpyrwx caKpno CBojy aKTMBHOCT, Hohy 6 m 6pycno 
oraesano y aaBopy nyHOM BO^e, rymehn Ha Taj HaaixH 
3ByK 6pymeH>a. CxaKacH m je amck 6mo aho 6ou,e hah 
6poacko npo3opcKo CTaxao, a a6pa3MB KBapu,HM iim- 
jecax. floBpmeHe 6 m Teaecicone noKaamao AjepM y 
cycjeACTBy, noA yBjeTOM Aa My OMoryhe npoMarpame 
ca H>MMa. fla 6m aayMMHM3Mpao oraeAano oa 18 MHaa 
cxyn/bao je ca A«a 6a3eHa ynaae HOBawhe ABnje toamhc 
(45$). HaiiyimameM MaHacTMpa 1967. toamhc 3a H>era 
3aiiOHMH>e BeoMa naoAaH nepnoA nonyaapM3aLi,Mje 
acTpoHOMMje m M3paAe TeaecKona. y to BpnjeMe ce 
xeaecKoriM xaKBe KOHCTpyKpnje M3pat)yjy caMO y 
acTpoHOMCKOM Kay6y San Francisco Sidewalks as- 
tronomers. Tex ce 1980. toamhc jaB/bajy npBM xaKBM 
KOMepAMjaaHM TeaecKoiiM ( Coulter ) xojn Hoce flo6co- 
hobo MMe. flaHac MHore TBopHMije xopncTe Taj o6amk 
MOHT aMce. AMaTepn y CAfl totobo MCKa>yHMBO M3pa- 
t)yjy TaKBe xeaecxone, aan IJoh ,Q,o6coh oa Tora HeMa 
HMinTa. Ca 74 toamhc npecTap je Aa HemTO APyro 
noHMH>e paAMTM, >kmbm oa MMAOCTMH>e, a o6poxe am- 
jeAM ca CBojMM ncoM. Mnax, HeMa hmtm jeAHor CKyna 
ATM Ha KojeM ce nojaBM a Aa ce oko mere He oxyiiM 
ry>KBa „o6o>KaBaTea>a”. 
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Cra/iax i/mi/i MOHTa>Ka 

CBaKa ce ,Q,o 6 coh MOHTa>Ka cacTojn oa noAnore, 
caH^yKa m Ty6yca. MaTepnja n 3a H>eHy M3paay je 
HajMeiuhe yxoneHO Apeo mbm uaHe/i n/iona, na je to m 
H ajje4>TMHMja oa cbmx MOHTa/xa. Hanim cnajaH>a Ty6y- 
ca ca caHAyKOM m caHAyxa ca iioa/ioi om noBehaBa joj 
KpyTOCT. Fboj 6 m oa APyrMx Moma/xa HajBMme cbm- 
MMna a3MMyra/iHO iiocraB/beHa BMB>ymxacTa MOHTa- 
>Ka. M3y3eTHo je npaxTMHHa 3a Hexe o6nMxe paAa. 
Oa cbmx nocTojehMx MOHTa/xa OHa je Haj/iaKiua, na 
ce naxo npeHOCM ao MjecTa npoMaTpan>a. HapaBHO 
Aa, xao m CBaxa Apyra a3MMyxa/iHa MOHTa>xa, MMa m 
HMT aB hm 3 BeoMa 036w/bHMx HeAOCTaTaxa, anw ohm 
hm HajMan>e He CMeTajy xopmctmmo hm Ty MOHTa>xy 
y Tparaxby 3a xoMeTaMa, npoMaTpaH>y MaraMija 
mbm Tpa>xeH>y cynepHOBMx 3BMje3Aa y cycjeAHMM 
rasaxcnjaMa. flo a^hbc je o6jaB/beHO mhoto maHaxa 
o no6o/buiaH>y Te MOHTa/xe, aBM ce no6on>maBaH>eM 
ry6e TBaBHe oco 6 mhc Te MOHTa>xe a to cy: HMcxa 
u,MjeHa m npaxTMHHOCT. 

Ty6yc 

OyHXAMja je Ty 6 yca Aa oiitmh Ke eneMeHTe AP- 
>xm y oiiTMHXoj ocm Ha (JinxcHoj yAaB>eHocTM, Te Aa 
OHeMoryhaBa yna3ax cBjeTBa ca CTpaHe y Teaecxon 
(napa3MTCX0 CBjeTBo). Taxotjep Ty 6 yc Mopa OMoryha- 
BaTM CBo 6 oAHy u,Mpxyaau,Mjy 3paxa y Tenecxony paAM 
nocTM3aH>a yjeAHaneHe TeMnepaType. Maxo Ha npBM 
norBeA to M3TBeAa nax 3aAaTax, upw noxymajMMa 
M3paAe, MO>xe HaM ce accmtm Aa Ham Ty 6 yc „He 3a- 
AObobjm”. CaM Ha3MB „Ty 6 yc” mbm u,njeB Mo>xe Hac 
HaBecTM Ha noMMcao Aa je HeonxoAHO Aa Taj ene- 
MeHT Taxo m M3TBeAa. U,MjeB, 6e3 o63iipa Ha Hexa Be- 
OMa Ao 6 pa CBojcTBa, ce totobo hm He xopmctm, jep 
HaM pa3He xoM 6 MHMpaHe xoHCTpyxijMje Aajy 60 /be 
pe3yBTaTe. Kaxo 6m ce napa3MTCxo CBjeTBo cbcbo Ha 
HajMaay Mjepy y Ty 6 yc ce CTaB/bajy noce 6 HM eneMeHTM 
„AMja(|)parMe” hmjm je 3aAaTax Aa xBaTajy CBjeTBo xoje 
ce pecji/ieKi Mpa/io ca CTMjeHXM Ty 6 yca. PaAM ynMjaaa 
CBjeTBa CBa ce yHyTpauiH>ocT Ty 6 yca 6 oja aphom MaT 
6 ojoM. OpMTMHaBHe cy ,Q,o6coh MOHTa/xe xopMCTMBe 
xapTOHCXM Ty 6 yc. flaHac ce neuihe xopmctm Ty 6 yc oa 
4>n6epi7iaca 3a Man>e MHCTpyMeHTe, a pemeTxacTM Ty- 
6 yc 3a Behe. 

M3y3eTHo je Ba>XHO Aa ce pemeTxa M3paAM y 
o6BMxy cnojeHMx TpoxyTa xaxo 6m Ae4>opMau,nje 
Ty6yca noA pa3HMM oinepehe/bHMa 6vme hito Man>e. 
PaAM Baxmer cnajaaa Ty6yca ca ocm bmcmhc xoja 
ce ocBaaa Ha caHAyx, u,eH r rpa/iHM ce amo ,Q,o6coh 
Tenecxona M3pat)yje y o6BMxy neTBepoxyTa, a necTo m 
pnjeBM Ty6yc. 

Y HarneM cnynajy Ty6yc je MeTBpi acra xoHCTpy- 
Ku,nja APBeHMx /ie/BMi/a, Ha hcxmm MjecTMMa 3aTBo- 
peHa umep ii/iohom. TaxaB je OAa6wp MaTepnjana m 
xoHCTpyxpMje 6mo yBjeTOBaH npBeHCTBeHO u,wjeHOM 
m HaxohoM M3paAe. 


Hocan o 6 jeKTiiBa 

OBaj M3y3eTHo Ba>xaH amo Tenecxona MMa cj/yHK- 
u,Mjy Aa y 6mbo xojeM noBO>xajy Tenecxona oraeAany 
npy>xa TaxaB ocnoHau, Aa ce Ae<t>opMaijMje xoje HacTajy 
36ot BnacTMTe toxmhc orneAana CBeAy y noAHonubMBe 
oxBMpe, Te OMoryhaBa HaMjeurraH>e orneAana y onm- 
Hxy oc. TeHAeHi/Mja, Aa ce o6jexTMBM M3pat)yjy oa CBe 
ra/bHx AMCXOBa CTaxna, noTaxHyna je pa3Boj Hocana 
o6jexTMBa, xaxo y npotj/ecMOHanHoj Taxo m y aMaTepcxoj 
npMMjeHM. Kaxo je m BeoMa xoMnnMpnpaHM Hocan naxurn 
m je(j)TMHnjn oa Ae6enor orneAana, Ta tie ce TeHAeHipija 
„CTaH>MBaH>a” cnrypHO m HacTaBMTM. 

Y HarneM je cnynajy Hocan oa naHen unone, a MO>xe 
ce 3aMnj eHMTM toxmm MaTepnjanoM, Tpe6aMO bm ca 3aAH>e 
CTpaHe 6anaHCMpaTM Ty6yc. Kaxo cy Hama orneAana BeoMa 
Ae6ena, ojsjrpimm cmo ce 3a HajjeAHOCTaBHMjM HanwH 
xBaiaH>a, n>enn>eibeM. 

Hocan cexyHflapHor omeflano„nayK" 

Hana3M ce y omnHxoj ocm Tenecxona m hocm ce- 
xyHAapHO orneAano. Hocann orneAana m caMO orneAano 
CMaibyjy xo/iMMMHy CBjema xoje crn>xe ao o6jexTMBa, a 
yjeAHO XBape XBanMTeT chm xe. PaAM Tora je noTpe6HO Aa 
cy hito Man>Mx AMMeH3nja. 

AwclipaKL/Mja CBjema Ha HocanMMa CTBapa rpernxy 
xoja ce bmam y 06/nixy xpaxoBa Ha cjajHMM 3BMje3AaMa. 
Ipernxa je Heurro MaH>a xopmctmmo bm neTMpM yMjecTO TpM 
Hocana. Iloce6HMM o6bmxom Hocana OHa ce totobo MO>xe 
M36jetui. 3a Tenecxone ca ,I],o6coh moht a/xoM irapatiyje ce 
HajjeAHOCTaBHMjM TaxaB Hocan, jep ce 3a BpcTy paAa 3a 
xojy ce xopMCTe tm MHCTpyMeHTM, Ta rpernxa He yonaBa. 

Hocan oxynapa 1/1 cjioxycep 

tberoB je 3aAaTax Aa Bpum (jiMHy npoMjeHy yAan>e- 
hoctm M3Met)y o6jexTMBa m oxynapa, a Aa ce npnTOM ohm 
He iiOMMMy BaH oinwMKe ocm. OBaj ce amo Tenecxona 
yrnaBHOM xynyje totob, ann ce, axo cmo cxpoMHnjnx 
3axTMjeBa, MO>xe m mpap,mM. Ca u,njeHOM oa 50 ao 150 
EUR, TaxaB 6m Hac eneMem- xourao y caMorpaAH>M 
ko/imko m caM Tenecxon. Koa M3paAe mbm Ha6aBe MopaMO 
OAnynMTM 3a xojn npeMHMX oxynapa he Taj cjiOKycep 6mtm 
xopmuTeH. CiaHAapAHM npenHWK oxynapa je 25 mm 
(1.25"), 32 mm (2"), 51 mm, a oxynapn xojn ce Hajnemhe 
xopncTe cy oa 32 mm. 

JlewajeBi/i 

Koa flo6coH MOHTa/xe xopmctmmo xnM3He ne>xajeBe 
xoje caMM M3pat)yjeMO oa xoMaAa nnacTMHHe u,njeBn 
mbm nnacTMHHe n/ione. Y Ty ce CBpxy Hajnemhe xopmctm 
nnacTMxa Tetpnon, a/ra Mory iioc/iy/XMTM m APyre nna- 
CTMHHe Mace. 06mmho ce o nencajeBMMa pa3MMiiuba xao 
o eneMeHTMMa xoa xojMx je BeoMa Bamio Aa je TpeH>e 
hito Maibe. To HMje c/iynaj ca /ie>xajMMa xoa Te MOH i a>xe. 
/Ie/xajeBM Ty MMajy BMiuecTpyxy 4)yHXu,Mjy, ocmm xao 
ne>xajeBM cnynce m xao xnM3He cnojxe. 
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CaHflyK 

Amo re/recKoria Ha kojm ce oc/iaibajy ocobmhc 
Ty6yca, a oh ce Hac/iama Ha nofl/iory, 30bcmo caHflyK. 
Taj e/ieMeHT MOHTaace Mopa MMaTM BeoMa Be/iMKy Kp- 
yTocT m ,ao6po ryuiMTM Bw6paij,Mje. flpBO je BeoMa 
3axBa/iaH MaxepMja/i 3a H>eroBy M3paay. CaH^yK ce 
Moace npw/iMKOM TpaHcnopTa kopmctmtm Kao KyTwja 3a 
npMjeHoc e/ieMeHara reaecKona. 

nofl/iora 

To je nnona Ha Kojy ce ocnaaa caHflyK. y 3aBMCHo- 
ctm ofl 3axTjeBa Koje cm nocTaBMMO 3a xeaecKon, oHa 
Moace 6mtm BMuie mjim MaH>e KOMii/imj,npaHa. ,n,o6po je 
axo nocTojM Morytmocx H>e3MHa (jiMKCMpama 3a xno. Ha 
H>oj cy 3a/ben/beHM naacTMHHa n/iona mjim TpM KOMa^a 
Te<pncma KojM cnyace Kao aKcwa/iHM neamj a3MMyrae 

OCM. 

5anaHci/ipaH>e 

Kofl CBaKe je MOHxaace 6a/iaHciipaibe Baamo pawn 
hito MaH>er oinepehetta Ha noroHCKe MexaHM3Me. 
Kofl flo6coHa xo je ochobhm yBjex pa«a. TeaecKon CBoj 
nonoacaj oapacaBa caMO 3axBa/byjyhn xpetty y neacaje- 
BMMa. CBaKa m Maao Beha cn/ia Ham he xeaecKon 
noMaKHyxM, na MxeKaKO xpehaMO na3MXM «a HaM ce 
36or aorner 6a/iaHCiipaiba, xe/recKon He noHMtte caM 
MMI^aXM. 

BojaH>e 

Bojaae xe/recKona MMa HapaBHo ynory fla apbo 
mxMXM Ofl B/iare npn;inKOM npoMaxpatta, aaM oa H>era 
obmcm m 3aBpmHM M3raefl reaecKona. TpaAMijMOHanHa 
6oja reaecKona (hMjena) xoxobo ce m He Kopncrn 3a 
flodcoH MOHxaace. Jcamho 6oje m c/tmkc Ha Moxou,MK/iMMa 
(nonepMMa) Mory npeBa3MhM 6oje ,Q,o6coh xeaeocona Ha 
KojMMa h>mxobm B/iacHmj,M Mcnoa>aBajy cBojy KpeaxM- 
bhocx. M OHaKo hmxko xaj xeaecKori Hehe AoaoiBjexM 
Kao Hemxo nocehHo /Twjeiio, 3axo aKo MMaxe cMMcaa 3a 
u,pxaH>e mjim npnjaxe/ba... 

LJeHxpupaite hbyTHOBor pecj>neKxopa 

fla 6m Ham pecji/ieKxop «aBao KBa/TMxexHy canKy, 
MopaMO CBe tteroBe eaeMeHxe aobccxm Ha 3ajeflHMHKy 
onxMHKy m MexaHMHKy oc. OBaj nocxynaK Ha3MBa ce 
u,eH rpnpatte (mjim jycxMpame) m KaA ce je^HOM HayHM, 
He npeflcxaBma noce6aH npohaeM m He o«y3MMa mhoxo 
BpeMeHa. Ljempiipaibe ce Moace rpy6o noflMje/mxM Ha 
MexaHMHKO m onxMHKO i^eHxpnpatte. Koa MexaHMHKor 
u,eHrpnpatta ocnrypaBaMO okommxocx OKy/iapHor 
xy6yca Ha xy6yc ayp6MHa m noAemaBaMO Hocan ce- 
KyHAapHor orae^a/ia xaKo «a ce ijemap ceKyH^apHor 
or/ie^a/io Haaa3M Ha MexaHiiHKoj ocm xy6yca. Obo 
u,eHrpnpatte o6mhho ce npoBOflM koa npBor cacxa- 
B/bama MHCxpyMeHxa. Ako je MHexpyMeHx Aohpo M3pa- 


t)eH, MexaHMMKo i^eHxpnpatte BMme HMje noxpe6HO 
noHaB/baxM, ocmm y caynajy na. je MHexpyMeHx jaKo 
yaapeH mjim cji. C flpyre cxpaHe, oiixmhko i^eHxpnpatte 
noxpe6HO je Hemhe Kompoanparn jep ce, obmcho o 
KOHCxpyKi^Mjn ayp6MHa, Moace floroflMXM fla m Maan 
yaapi^M, npeMMjemxatte MHCxpyMeHxa mjim npoMjeHe 
OKOHHe xeMnepaxype, noKBape oiixmhko ijeHxpMpatte. 
npe^Hocx pecji/ieKxopa ca bc/imkhm F 6pojeM je xa «a 
je KBaiiMxexa cjimkc 3HaxHO Marne ocjera>MBa Ha Mane 
HexoHHocxM y i^eHipupaiby. TaKo HanpMMjep, pe- 
(JmeKxopM ca Ma;mM F 6pojeM (4 flo 5) Mopajy 6mxm 
Bpao xohho i^eHxpnpaHM, iipw neMy je hckm nyxa no- 
xpe6HO KopMCXMXM m noce6Ha noMarana 3a xy CBpxy. 
PecjiaeK i opii cpe^anx m BeaMKMx F 6pojeBa (8 m BMme) 
Mory ce Bpao jeAHoexaBHO Aempiipa™ 6e3 noce6HMx 
iiOMaraaa. 

MexaHMHKO peHxpupaite 

Okommxocx OKyaapHor xy6yca Ha oc raaBHor 
xy6yca o6mhho je aobo/bho Ao6po ocnrypaHa caMOM 
MexaHMMKo m KOHexpyKAMjoM OKyaapHor xy6yca. Cy- 
MttaMO an Me^yxMM, ^a OHa HMje Ao6pa, mo>kcmo je 
npoBjepMXM (oiMKa 23) m no noxpe6n Aoxjepaxn no- 
AaaraibeM aiicmha xaMO r^je je xo noxpe6HO. 

rioao>Kaj AeHxpa ceKyHflapHor oraeflaaa MopaMO 
noAecMXM koa MOHxaxce Hocana ceKyHAapHor oraeAaaa 
y xy6yc MHCxpyMeHxa. 

OnTi/iHKO peHxpupatte 

OnxMHKO AeHxpnpatte iiOHMibeMO npoBjepoM 
noao>Kaja ceKyHAapHor oraeAaaa. OKyaapHy AiijeB 
3axBopMMO 3acaoHOM Kojn y cpeAMHM MMa pyiiMii,y 
npeaHMKa 2 ao 3 mm. Haj6o/be je Aa oa KOMaAMha 
naacxMKe nan Apeexa MexoKapMMO OBaKBO noMaraao 
3a AeHxpiipaibe, aaM he mcxo xaKo Aohpo nocay>KMXM 
m ohMaaH OKpyraM KOMaAMh KapxoHa, noA yBjexoM Aa 
je xohho ii3pat)eH. npenHiiK pyiiMii,e HMje jaKo BaacaH, 
aaM je noxpehHO Aa OHa hyae xohho y cpeAMHM (ocm) 
OKyaapHor xyhyca. KaA Kpo3 OBy pyiiiiu,y noraeAaMO 
npeMa ceKyHAapHOM oraeAaay, oho Mopa 6mxm y 
cpeAMHM oKyaapHe AiijeBii. Ako HMje (caMKa 24), 
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nosemaBaiteM Hocaaa ceKyHaapHor oraeaaaa MopaMO 
ra HOBecTM y Taj noaoacaj. HaicoH Tora noaemaBaMo 
caMO ceKyHflapHO oraeaaao OKpeTaH>eM nan HaniH>a- 
H>eM H>eroBor Hocaaa y3 noMoh BMjaKa Kojn ce Ha H>eMy 
Ha/ia3e (o6mhho Tpn 3aBpTH>a pacnopet)eHa noa 120 
CTyiihbeBa) TaKO ayro flOK caMKa npMMapHor oraeaaao 
Kojy BMflMMO y ceKy H^apHOM oraeaaay He 6yae y 
cpeflMHM ceKyHflapHor oraeaaaa (caMKa 25). Koa Tora 
ce npBO ceicyHflapHo oraeaaao pompa oko ocm raaBHor 
Ty6yca flOK caMKa npMMapHor oraeaaaa He aot)e y 
cpeflMHy ceKyHflapHor oraeaaaa, raeaaHo y CMjepy 
ocm xy6yca. Caa ce y3 iiomoIi Tpn 3aBpTH>a noaecn 
Hdin6 oraeaaaa TaKO aa cawKa npMMapHor oraeaaaa 
6yae tom ho y cpeawHM ceKyHaapHor. To ce o6mhho 
paflM TaKO fla ce Maao noMaKHe jeaaH or 'ipw 3aBpTH>a 
ceKyHflapHor oraeaaaa y3 MCTOBpeMeHO raeaarbe canKe 
npMMapHor oraeaaaa y H>eMy. IlpeMa noMaKy Te canKe 
oapet)yjeMO aa aw BMjaK rpe6a OKperarM yawjeBO nan 
yaecHO, nan je noTpedHO npMjehn Ha apyrn vum rpehn 
BMjax. OBftje je Bjeadia Haj6oa>n ywrea>. Kaa cmo to 
nocTnran, o6paiMMO na>KH>y Ha cjeHy caKyHaapHor 
oraeaaaa m H>eroBor Hocaaa Ha npMMapHOM oraeaaay. 
Y3 noMoh TpM 3aBpTH>a Ha Hocaay npMMapHor 
oraeaaaa, HarMH>eMO npMMapHO oraeaaao TaKO ayro 
aoK cjeHa ceKyHaapHor oraeaaaa He naaHe y cpeawHy 
npMMapHor oraeaaaa (caMKa 26). Kaa cmo to nocTMraM, 




Cai/iKa 26. 

MHCTpyMeHT je HaMjeniTeH m cnpeMaH 3a npoMarparbe 
(caMKa 27). 



C/iiflKa 27. 

HaKOH Maao Bjeac6aH>a, nocTynaK peHTpupaita 
nocTaje Bpao jeaHOCTaBaH m 6p3. YraaBHOM je noTpe6Ho 
caMO Maao nonpaBMTM noaoacaj ceKyHaapHor m npMMa- 
pHor oraeaaaa, 3a ihto je aoBoibHo hcko/imko MMHyTa 
paaa. Ao6po je npnje CBaKor npoMaTpaH>a npoBjepMTM 
aa an je MHCTpyMeHT HajycTMpaH, Kano He 6mcmo npo- 
MaTpaan ca HenoaemeHMM MHCTpyMeHTOM. 

Aymopu oeoz 3Hananxoz pada o menecKonuMa 
yomume u npe ceeza o npaezbewy oznedana cy ceemcxu 
no3Hamu nponanascm uanux nnanema Kopado Kopne- 
euh u )Ke7bKO Andpeuh. Kopado je U3 3eje3dapHuu,e y 
Butuwawy omKpuo npexo xu/bady acmepouda. npmna- 
mo my je u omxpuhe dee xoueme. Tpenymno ce 6aeu 
padoeuua Ha mzpadwu oncepeamopuje y Tuhany u 
n o nynap mau,ujoM acmpoHOMuje. )Keibxoje axmuean na 
npodnemy pemaeana ceemnocnoz 3azaf)ewa y Xpeamcxoj 
u H/iaH je HayHHOz muma Xpeamcxe uemeopcxe Mpexe. 

Pedaxu,uja 


Astronomy telescopes - Korado Korlevic 

This is a brief review of basic concepts concerning as- 
tronomical telescopes. The paper also contains an intro- 
duction to the procedure of mirror grinding.. 
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TopaH riaBvmnli 

HapoflHa oncepBaTopiija, Eeorpap 


AcTpoHOMCKe e<j>eMepiiAe 

3a 2010. roANHy 


KoopflMHaTe HapoflHe oncepBaTopi/ije 

EcjjeMepupe cy ypat)eHe 3a KooppuHare ElapopHe 
oncepBaTopMje y Beorpapy: 

cp = 44° 49' 30" OflHOCHO 44.82505° 

A = 20° 27' 03" OflHOCHO 20.45083° 
h =1 15 m 

Kopi/iwTieHi/i BpeMeHCKi/i ci/iCTeMi/i 

3a npnKa3 BpeMeHCKMx rpeHy raKa KopMmheHo 
je 30 hcko n cBeTCKo BpeMe. 3 ohcko BpeMe je BpeMe 
Koje noica3yjy nacoBHMpn, Taxo fla HMKaKBO poparao 
npepaMyHaBaH>e Hwje noTpe6Ho. Oho je KopumheHo 
iipere>KHO 3a noflaTKe o nojaBaMa (w3/ia3, 3a/ia3 m c/l), 
flOK je CBeTCKo BpeMe KopnmheHo npere>KHO 3a nofla- 
TKe o no7io>Kajy He6ecKor re/ia, mm 3a BeauuuHe Koje 
cy He3aBMCHe ofl nonoacaja nocMaTpamce cTaHnpe. Y 
nepnofly ofl 28. 3. flo 31. 10. (/iexme panyHaae BpeMe- 
Ha), 30 hcko BpeMe ( CEST - Central European Summer 
Time ) je Be3aH0 ca cbctckmm BpeMeHOM (UT) cnepehoM 
penapnjoM: CEST = UT + 2 h . BaH tot nepnofla (3 hm- 
cko panyHaH>e BpeMeHa), 30 hcko BpeMe ( CET - Central 
European Time) je Be3aH0 ca cbctckmm BpeMeHOM (UT) 
Ha c/iepehw HannH: CET = UT + l h . EcjjeMepupcKa no- 
npaBKa (AT) npeflcraB/ba Be3y M3Mef)y cbctckot (UT) m 
flMHaMMHKor BpeMeHa (DT) h 3a 2010. roflMHy m3hocm 
I ipu6/IM>KHO 67 s . 

OcHOBHa enoxa e<f>eMepMpa (KopumheH nonoacaj y 
raHKe) je enoxa npeMa flaTyMy, OflHOCHO ypanyHare cy 
nonpaBKe 3a npepecnjy, HyTapnjy m ahepapnjy. IIopapM 
3a CBa He6ecKa re/ia, ocmm 3a Mecep, cy reopeHTpMHHM. 
Ilopapn 3a Meceu, cy TonopeHTpnHHM, ocmm pacxojan,a 
3eM/ba - Meceu,, Koje je raKot)e reopeHTpMHHo. 3a to- 
nopeHTpMHHe noflaTKe je o6panyHaTa m nonpaBKa 3a 
xopM30HTCKy iiapa/iaxcy m aiMOCc|)epcKy pecJjpaKpujy. 
Ilopapn 3a M3/ia3, 3aaa3 m cyMpaxe cy yBex TonopeH- 

TpMHHM. 

rofluujhba fl o6a 

Ilopapn cy flaTM no 30hckom BpeMeHy: 

npojielhe: 20. 03. y 18 h 33 m 
Eero: 21. 06. y 13 h 29 m 
JeceH: 23.09.y 05 h 10 m 
3nMa: 22. 12. y 00 h 39 m 


no/iowaji/i 3eiviJbe 

Ilopapn cy flaTM no 30 hckom BpeMeHy: 
nepnxen: 02. 01.y22 h 
Acjien: 06. 07. y 1 6 h 

rioflami o noMpanebbUMa 

Ilopapn cy flaTM no 30 hckom BpeMeHy: 

1. IlpcTeHacTO noMpaneae CyHpa 15. jaHyapa, ofl U1 
= 06 h 14 m flo U4 = 09 h 59 m . MaxcnMyM noMpanen>a 
je y 08 h 06 m . Bup/bUBO m 3 peHTpa/me AtjjpnKe, 
MHflnjcKor oxeaHa h Mctohhc A3Mje. 

2. fleHMMMHHO noMpaneH>e Mecepa 26. jyra, op U1 = 
10 h 57 m flo U4 = 16 h 19 m . Hwje Bup/bUBO m 3 Hamnx 
KpajeBa. 

3. IloTnyHO noMpaneibe CyHpa 11. jyna, Ofl U1 = 20 h 
15 m flo U4 = 22 h 51 m . MaKCHMyM noMpanefta je y 
21 h 33 m . Bwp/bMBO M3 napn<f>MKa, ApreHTMHe m Hm- 
/iea. 

4. IloTnyHO noMpanen>e Mecepa 21. flepeM6pa, op PI 
= 06 h 29 m po P4 = 12 h 04 m . MaKCHMyM noMpanen>a 
y 09 h 16 m . Bup/bUBO m 3 Hanmx KpajeBa yjyTpo, 
upeMeceueBor 3a/ia3a (3a bmuic pexa/ba 0 obom 
iiOMpauebby nomepa™ Ha CTpaHM 103, nopapn iby- 
6a3Homhy http://eclipse.gsfc.nasa.gov/eclipse.html). 

Bnrne noparaKa 0 OBoroflMHiH>MM iiOMpaueibMMa 
MO>xe pa ce Hat)e Ha MHTepHeT appecn: http://sunearth. 
gsfc. nasa.gov/eclipse/eclipse. html 

Ta6e/ie 

Y Tahe/iM Kanendap paTM cy 3a cBaKM paH: pa- 
TyM, Ha3MB paHa y Hepe/bw, jynnjaHCKn paH (JD) Kojw 
noHMH,e y 12 h UT n tpmhmhko 3Be3paHO BpeMe (S o ) y 0 h 
UT. 

Y ra6e/m Cywpe pa™ cy 3a CBaKM paH: paTyM, 
TpeHyTaK ropn>e Ky/iMMHapnje (T), TpeHyTax M3JiacKa, 
TpeHyTaK 3a/iacKa, nopapn 0 acTpoHOMCKOM cyMpaKy 
(noneTKa jyTapn>er m Kpaj Benepn>er cyMpaxa, Kapa ce 
CyHpe Ha/ia3M 18° ncnop xopM30HTa), peKTacpeH3Mja 
(a), peK/iMHapwja (6), reopempuuHO pacTojan>e (A), 
yraoBHM upeuHMK pncxa (D), no3MpMOHM yrao oce 
porapuje (P) MepeH y m aieM a r r u m k u ho 3 mtmbhom CMe- 
py op npaBapa npeMa npaBOM ceBepHOM He6ecKOM no- 
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ay, m xe/morpacjjCKe KooppMHare pempa piicKa (B m 

U- 

y Ta6e/iM Mecep, 3a CBaKM paH je npnKa3aH: paTyM, 
TpeHyTaK ropae Ky/iMMHapiije (T), TpeHyTaK 143/iacKa, 
TpeHyTaK sanacica, cTapocT op <j>a3e M/iapor Mecepa (A) 
M3pa>KeHa y paHiiMa, peKTacpeH3nja (a), peK/inHapnja 
(6), reopeHTpMHHO pacTojaite (A), 4>a3a (P), npenHMK 
flMCKa (D), jin6papiija no aainTypn (Lj), no3MTMBHa 
npeMa /iyHapHOM ceBepy n jm6papiija no /iOHrirrypH 
(L 2 ), no3MTMBHa npeMa /iyHapHOM ncTOKy (pecHo). 

y xa6e/iaMa Mepxyp n Benepa, 3a CBaKM rpehn 
paH cy paTM: paxyM, TpeHyTaK ropn>e Ky/iMMHapnje 
(T), TpeHyTaK M3/iacKa, TpeHyTaK 3a/iacKa, enoHrapwja 
(E) no3MTMBHa npeMa ncTOKy, peKTacpeH3nja (a), 
fleK/iwHapnja (6), xe/i i/iopeHTpi/iHHO pacTojan>e (A c ), 
reopeHTpnnHO pacTojan>e (A 3 ), (J)a3a (P), iipeHHMK pwc- 
Ka (D) n BM3ye/iHa MarHMTypa (V). 

y ra6e/iaMa 3a Mapc, Jynumep n Camyptt, 3a CBa- 
km mecTM paH je npnKa3aHo: paxyM, TpeHyTaK ropn>e 
Ky/iMMHapnje (T), TpeHyTaK M3/iacKa, TpeHyTaK 3a/ia- 


CKa, peKTacu,eH3nja (a), peKHMHapiija (5), xe/mopeH- 
tpmhho pacTojaH>e (A c ), reopeHTpuHHO pacTojaite (A 3 ), 
npeHHMK pncKa (D) m BM 3ye/iHa MarHMTypa (V). 
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09.2 

-11 

24 

0.9885 

32 

22 

-18.7 

-7.0 

107.7 

20. 

02. 

n 

52 

06 

33 

17 

11 

04 

54 

18 

51 

22 

13.1 

-11 

02 

0.9887 

32 

21 

-19.0 

-7.0 

094.6 

21. 

02. 

n 

52 

06 

31 

17 

13 

04 

52 

18 

52 

22 

16.9 

-10 

41 

0.9889 

32 

21 

-19.3 

-7.1 

081.4 

22. 

02. 

n 

52 

06 

30 

17 

14 

04 

51 

18 

53 

22 

20.7 

-10 

19 

0.9891 

32 

20 

-19.6 

-7.1 

068.2 

23. 

02. 

n 

52 

06 

28 

17 

16 

04 

49 

18 

55 

22 

24.5 

-09 

57 

0.9893 

32 

20 

-19.9 

-7.1 

055.0 

24. 

02. 

n 

51 

06 

26 

17 

17 

04 

48 

18 

56 

22 

28.4 

-09 

35 

0.9896 

32 

20 

-20.1 

-7.1 

041.9 

25. 

02. 

n 

51 

06 

25 

17 

18 

04 

46 

18 

57 

22 

32.1 

-09 

13 

0.9898 

32 

19 

-20.4 

-7.2 

028.7 

26. 

02. 

n 

51 

06 

23 

17 

20 

04 

44 

18 

59 

22 

35.9 

-08 

50 

0.9900 

32 

19 

-20.7 

-7.2 

015.5 

27. 

02. 

n 

51 

06 

21 

17 

21 

04 

43 

19 

00 

22 

39.7 

-08 

28 

0.9902 

32 

18 

-21.0 

-7.2 

002.4 

28. 

02. 

n 

51 

06 

20 

17 

22 

04 

41 

19 

01 

22 

43.5 

-08 

05 

0.9905 

32 

18 

-21.2 

-7.2 

349.2 

01. 

03. 

n 

51 

06 

18 

17 

24 

04 

39 

19 

03 

22 

47.2 

-07 

43 

0.9907 

32 

17 

-21.5 

-7.2 

336.0 

02. 

03. 

li 

50 

06 

16 

17 

25 

04 

38 

19 

04 

22 

51.0 

-07 

20 

0.9910 

32 

17 

-21.7 

-7.2 

322.8 
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03. 

03. 

n 

50 

06 

14 

17 

27 

04 

36 

19 

05 

22 

54.7 

-06 

57 

0.9912 

32 

16 

-22.0 

-7.2 

309.7 

04. 

03. 

n 

50 

06 

13 

17 

28 

04 

34 

19 

07 

22 

58.4 

-06 

34 

0.9915 

32 

16 

-22.2 

-7.2 

296.5 

05. 

03. 

n 

50 

06 

11 

17 

29 

04 

32 

19 

08 

23 

02.2 

-06 

11 

0.9917 

32 

15 

-22.5 

-7.3 

283.3 

06. 

03. 

n 

49 

06 

09 

17 

31 

04 

31 

19 

09 

23 

05.9 

-05 

48 

0.9920 

32 

15 

-22.7 

-7.3 

270.1 

07. 

03. 

n 

49 

06 

07 

17 

32 

04 

29 

19 

11 

23 

09.6 

-05 

24 

0.9922 

32 

14 

-22.9 

-7.3 

257.0 

08. 

03. 

n 

49 

06 

06 

17 

33 

04 

27 

19 

12 

23 

13.3 

-05 

01 

0.9925 

32 

14 

-23.1 

-7.3 

243.8 

09. 

03. 

n 

49 

06 

04 

17 

34 

04 

25 

19 

13 

23 

17.0 

-04 

38 

0.9928 

32 

13 

-23.3 

-7.3 

230.6 

10. 

03. 

n 

48 

06 

02 

17 

36 

04 

23 

19 

15 

23 

20.7 

-04 

14 

0.9930 

32 

13 

-23.5 

-7.2 

217.4 

11. 

03. 

n 

48 

06 

00 

17 

37 

04 

21 

19 

16 

23 

24.4 

-03 

51 

0.9933 

32 

12 

-23.7 

-7.2 

204.3 

12. 

03. 

n 

48 

05 

58 

17 

38 

04 

19 

19 

18 

23 

28.0 

-03 

27 

0.9936 

32 

12 

-23.9 

-7.2 

191.1 

13. 

03. 

n 

48 

05 

56 

17 

40 

04 

17 

19 

19 

23 

31.7 

-03 

03 

0.9938 

32 

11 

-24.1 

-7.2 

177.9 

14. 

03. 

n 

47 

05 

55 

17 

41 

04 

15 

19 

20 

23 

35.4 

-02 

40 

0.9941 

32 

11 

-24.2 

-7.2 

164.7 

15. 

03. 

n 

47 

05 

53 

17 

42 

04 

14 

19 

22 

23 

39.1 

-02 

16 

0.9944 

32 

10 

-24.4 

-7.2 

151.5 

16. 

03. 

n 

47 

05 

51 

17 

44 

04 

12 

19 

23 

23 

42.7 

-01 

52 

0.9947 

32 

10 

-24.6 

-7.2 

138.4 

17. 

03. 

n 

47 

05 

49 

17 

45 

04 

10 

19 

25 

23 

46.4 

-01 

29 

0.9949 

32 

09 

-24.7 

-7.1 

125.2 

18. 

03. 

n 

46 

05 

47 

17 

46 

04 

08 

19 

26 

23 

50.0 

-01 

05 

0.9952 

32 

09 

-24.9 

-7.1 

112.0 

19. 

03. 

n 

46 

05 

45 

17 

47 

04 

06 

19 

28 

23 

53.7 

-00 

41 

0.9955 

32 

08 

-25.0 

-7.1 

098.8 

20. 

03. 

n 

46 

05 

43 

17 

49 

04 

04 

19 

29 

23 

57.3 

-00 

17 

0.9957 

32 

07 

-25.1 

-7.1 

085.6 

21. 

03. 

n 

45 

05 

42 

17 

50 

04 

02 

19 

30 

00 

01.0 

00 

06 

0.9960 

32 

07 

-25.2 

-7.0 

072.5 

22. 

03. 

n 

45 

05 

40 

17 

51 

03 

59 

19 

32 

00 

04.6 

00 

30 

0.9963 

32 

06 

-25.4 

-7.0 

059.3 

23. 

03. 

n 

45 

05 

38 

17 

53 

03 

57 

19 

33 

00 

08.3 

00 

54 

0.9966 

32 

06 

-25.5 

-7.0 

046.1 

24. 

03. 

n 

44 

05 

36 

17 

54 

03 

55 

19 

35 

00 

11.9 

01 

17 

0.9968 

32 

05 

-25.6 

-6.9 

032.9 

25. 

03. 

n 

44 

05 

34 

17 

55 

03 

53 

19 

36 

00 

15.6 

01 

41 

0.9971 

32 

05 

-25.7 

-6.9 

019.7 

26. 

03. 

n 

44 

05 

32 

17 

56 

03 

51 

19 

38 

00 

19.2 

02 

05 

0.9974 

32 

04 

-25.8 

-6.8 

006.5 

27. 

03. 

n 

44 

05 

30 

17 

58 

03 

49 

19 

39 

00 

22.8 

02 

28 

0.9977 

32 

04 

-25.8 

-6.8 

353.3 

28. 

03. 

12 

43 

06 

29 

18 

59 

04 

47 

20 

41 

00 

26.5 

02 

52 

0.9980 

32 

03 

-25.9 

-6.8 

340.2 

29. 

03. 

12 

43 

06 

27 

19 

00 

04 

45 

20 

42 

00 

30.1 

03 

15 

0.9982 

32 

03 

-26.0 

-6.7 

327.0 

30. 

03. 

12 

43 

06 

25 

19 

01 

04 

43 

20 

44 

00 

33.8 

03 

38 

0.9985 

32 

02 

-26.0 

-6.7 

313.8 

31. 

03. 

12 

42 

06 

23 

19 

03 

04 

41 

20 

46 

00 

37.4 

04 

02 

0.9988 

32 

02 

-26.1 

-6.6 

300.6 

01. 

04. 

12 

42 

06 

21 

19 

04 

04 

38 

20 

47 

00 

41.0 

04 

25 

0.9991 

32 

01 

-26.2 

-6.6 

287.4 

02. 

04. 

12 

42 

06 

19 

19 

05 

04 

36 

20 

49 

00 

44.7 

04 

48 

0.9994 

32 

00 

-26.2 

-6.5 

274.2 

03. 

04. 

12 

42 

06 

17 

19 

06 

04 

34 

20 

50 

00 

48.3 

05 

11 

0.9997 

32 

00 

-26.2 

-6.4 

261.0 

04. 

04. 

12 

41 

06 

16 

19 

08 

04 

32 

20 

52 

00 

52.0 

05 

34 

1.0000 

31 

59 

-26.2 

-6.4 

247.8 

05. 

04. 

12 

41 

06 

14 

19 

09 

04 

30 

20 

53 

00 

55.6 

05 

57 

1.0003 

31 

59 

-26.3 

-6.3 

234.6 

06. 

04. 

12 

41 

06 

12 

19 

10 

04 

27 

20 

55 

00 

59.3 

06 

20 

1.0006 

31 

58 

-26.3 

-6.3 

221.4 

07. 

04. 

12 

40 

06 

10 

19 

11 

04 

25 

20 

57 

01 

02.9 

06 

42 

1.0009 

31 

58 

-26.3 

-6.2 

208.2 

08. 

04. 

12 

40 

06 

08 

19 

13 

04 

23 

20 

58 

01 

06.6 

07 

05 

1.0012 

31 

57 

-26.3 

-6.1 

195.0 

09. 

04. 

12 

40 

06 

07 

19 

14 

04 

21 

21 

00 

01 

10.3 

07 

27 

1.0014 

31 

56 

-26.3 

-6.1 

181.8 

10. 

04. 

12 

40 

06 

05 

19 

15 

04 

19 

21 

02 

01 

13.9 

07 

50 

1.0017 

31 

56 

-26.2 

-6.0 

168.6 

11. 

04. 

12 

39 

06 

03 

19 

16 

04 

16 

21 

03 

01 

17.6 

08 

12 

1.0020 

31 

55 

-26.2 

-5.9 

155.4 

12. 

04. 

12 

39 

06 

01 

19 

18 

04 

14 

21 

05 

01 

21.3 

08 

34 

1.0023 

31 

55 

-26.2 

-5.9 

142.2 

13. 

04. 

12 

39 

05 

59 

19 

19 

04 

12 

21 

07 

01 

25.0 

08 

56 

1.0026 

31 

54 

-26.1 

-5.8 

129.0 

14. 

04. 

12 

39 

05 

58 

19 

20 

04 

10 

21 

09 

01 

28.7 

09 

17 

1.0029 

31 

54 

-26.1 

-5.7 

115.8 

15. 

04. 

12 

38 

05 

56 

19 

21 

04 

08 

21 

10 

01 

32.4 

09 

39 

1.0032 

31 

53 

-26.0 

-5.6 

102.6 

16. 

04. 

12 

38 

05 

54 

19 

23 

04 

05 

21 

12 

01 

36.1 

10 

00 

1.0034 

31 

53 

-26.0 

-5.6 

089.4 

17. 

04. 

12 

38 

05 

52 

19 

24 

04 

03 

21 

14 

01 

39.8 

10 

22 

1.0037 

31 

52 

-25.9 

-5.5 

076.2 

18. 

04. 

12 

38 

05 

51 

19 

25 

04 

01 

21 

16 

01 

43.5 

10 

43 

1.0040 

31 

52 

-25.8 

-5.4 

063.0 

19. 

04. 

12 

37 

05 

49 

19 

26 

03 

59 

21 

18 

01 

47.2 

11 

04 

1.0043 

31 

51 

-25.7 

-5.3 

049.8 

20. 

04. 

12 

37 

05 

47 

19 

28 

03 

56 

21 

19 

01 

50.9 

11 

24 

1.0045 

31 

51 

-25.7 

-5.2 

036.6 

21. 

04. 

12 

37 

05 

46 

19 

29 

03 

54 

21 

21 

01 

54.7 

11 

45 

1.0048 

31 

50 

-25.6 

-5.1 

023.4 

22. 

04. 

12 

37 

05 

44 

19 

30 

03 

52 

21 

23 

01 

58.4 

12 

05 

1.0051 

31 

50 

-25.5 

-5.0 

010.2 

23. 

04. 

12 

37 

05 

42 

19 

31 

03 

50 

21 

25 

02 

02.2 

12 

25 

1.0053 

31 

49 

-25.3 

-5.0 

357.0 

24. 

04. 

12 

36 

05 

41 

19 

33 

03 

47 

21 

27 

02 

05.9 

12 

45 

1.0056 

31 

49 

-25.2 

-4.9 

343.8 

25. 

04. 

12 

36 

05 

39 

19 

34 

03 

45 

21 

29 

02 

09.7 

13 

05 

1.0059 

31 

48 

-25.1 

-4.8 

330.5 

26. 

04. 

12 

36 

05 

38 

19 

35 

03 

43 

21 

31 

02 

13.5 

13 

25 

1.0061 

31 

48 

-25.0 

-4.7 

317.3 

27. 

04. 

12 

36 

05 

36 

19 

36 

03 

41 

21 

32 

02 

17.2 

13 

44 

1.0064 

31 

47 

-24.8 

-4.6 

304.1 

28. 

04. 

12 

36 

05 

35 

19 

38 

03 

39 

21 

34 

02 

21.0 

14 

03 

1.0066 

31 

47 

-24.7 

-4.5 

290.9 

29. 

04. 

12 

36 

05 

33 

19 

39 

03 

36 

21 

36 

02 

24.8 

14 

22 

1.0069 

31 

46 

-24.5 

-4.4 

277.7 

30. 

04. 

12 

36 

05 

32 

19 

40 

03 

34 

21 

38 

02 

28.6 

14 

40 

1.0072 

31 

46 

-24.3 

-4.3 

264.5 

01. 

05. 

12 

35 

05 

30 

19 

41 

03 

32 

21 

40 

02 

32.4 

14 

59 

1.0074 

31 

45 

-24.2 

-4.2 

251.3 

02. 

05. 

12 

35 

05 

29 

19 

43 

03 

30 

21 

42 

02 

36.3 

15 

17 

1.0077 

31 

45 

-24.0 

-4.1 

238.0 
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03. 

05. 

12 

35 

05 

27 

19 

44 

03 

28 

21 

44 

02 

40.1 

15 

35 

1.0079 

31 

44 

-23.8 

-4.0 

224.8 

04. 

05. 

12 

35 

05 

26 

19 

45 

03 

26 

21 

46 

02 

43.9 

15 

52 

1.0082 

31 

44 

-23.6 

-3.9 

211.6 

05. 

05. 

12 

35 

05 

24 

19 

46 

03 

23 

21 

48 

02 

47.8 

16 

10 

1.0084 

31 

43 

-23.4 

-3.8 

198.4 

06. 

05. 

12 

35 

05 

23 

19 

47 

03 

21 

21 

50 

02 

51.6 

16 

27 

1.0087 

31 

43 

-23.2 

-3.7 

185.2 

07. 

05. 

12 

35 

05 

22 

19 

49 

03 

19 

21 

52 

02 

55.5 

16 

43 

1.0089 

31 

42 

-23.0 

-3.6 

172.0 

08. 

05. 

12 

35 

05 

20 

19 

50 

03 

17 

21 

54 

02 

59.4 

17 

00 

1.0092 

31 

42 

-22.8 

-3.5 

158.7 

09. 

05. 

12 

35 

05 

19 

19 

51 

03 

15 

21 

56 

03 

03.3 

17 

16 

1.0094 

31 

41 

-22.5 

-3.4 

145.5 

10. 

05. 

12 

35 

05 

18 

19 

52 

03 

13 

21 

58 

03 

07.2 

17 

32 

1.0097 

31 

41 

-22.3 

-3.3 

132.3 

11. 

05. 

12 

35 

05 

16 

19 

53 

03 

11 

22 

00 

03 

11.1 

17 

48 

1.0099 

31 

40 

-22.0 

-3.1 

119.1 

12. 

05. 

12 

35 

05 

15 

19 

55 

03 

09 

22 

02 

03 

15.0 

18 

03 

1.0101 

31 

40 

-21.8 

-3.0 

105.8 

13. 

05. 

12 

35 

05 

14 

19 

56 

03 

07 

22 

04 

03 

18.9 

18 

18 

1.0104 

31 

40 

-21.5 

-2.9 

092.6 

14. 

05. 

12 

35 

05 

13 

19 

57 

03 

05 

22 

06 

03 

22.9 

18 

33 

1.0106 

31 

39 

-21.3 

-2.8 

079.4 

15. 

05. 

12 

35 

05 

12 

19 

58 

03 

03 

22 

08 

03 

26.8 

18 

47 

1.0108 

31 

39 

-21.0 

-2.7 

066.2 

16. 

05. 

12 

35 

05 

11 

19 

59 

03 

01 

22 

10 

03 

30.8 

19 

02 

1.0110 

31 

38 

-20.7 

-2.6 

052.9 

17. 

05. 

12 

35 

05 

10 

20 

00 

02 

59 

22 

12 

03 

34.7 

19 

15 

1.0112 

31 

38 

-20.4 

-2.5 

039.7 

18. 

05. 

12 

35 

05 

09 

20 

01 

02 

57 

22 

14 

03 

38.7 

19 

29 

1.0114 

31 

38 

-20.2 

-2.4 

026.5 

19. 

05. 

12 

35 

05 

08 

20 

02 

02 

55 

22 

16 

03 

42.7 

19 

42 

1.0116 

31 

37 

-19.9 

-2.2 

013.3 

20. 

05. 

12 

35 

05 

07 

20 

04 

02 

53 

22 

18 

03 

46.7 

19 

55 

1.0118 

31 

37 

-19.6 

-2.1 

000.0 

21. 

05. 

12 

35 

05 

06 

20 

05 

02 

51 

22 

20 

03 

50.7 

20 

07 

1.0120 

31 

36 

-19.3 

-2.0 

346.8 

22. 

05. 

12 

35 

05 

05 

20 

06 

02 

49 

22 

22 

03 

54.7 

20 

19 

1.0122 

31 

36 

-18.9 

-1.9 

333.6 

23. 

05. 

12 

35 

05 

04 

20 

07 

02 

48 

22 

24 

03 

58.7 

20 

31 

1.0124 

31 

36 

-18.6 

-1.8 

320.4 

24. 

05. 

12 

35 
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Total Lunar Eclipse of 2010 Dec 21 


Ecliptic Conjunction = 08:14:33.1 TD ( = 08:13:26.0 UT ) 
Greatest Eclipse = 08:18:03.7 TD ( = 08:16:56.6 UT ) 


Penumbral Magnitude = 2.2807 
Umbral Magnitude = 1.2561 



(Geocentric Coordinates) 


R. A. = 1 7h57m09.6s 
Dec. = -23°26'09.9" 

S. D. = 00°16'15.5“ 
HP. = 00°00'08.9" 


P. Radius = 1 .2538° Gamma = 0.3214 
U. Radius = 0.71 1 8° Axis = 0.31 1 9° 

125 Member = 48 of 72 

Moon at Greatest Eclipse 
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eclipse.gsfc.nasa.gov/eclipse.html 


Eclipse Contacts 
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